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{*, II I VffKfiTffllfiMfSW, Xt*ffi»iW£iSif*,Si5SU ,8S#'J 3* * 
^ FfrH IV gags HI V/nfT— t?&tf*tt&<Dffi#£fe-l±;&3-- FT 
3 iSfc?-* ft tr,M)ftSI 2 ?2«cO# 'J 7 * * H. 

ST-feoT, tfftfMfea£»£l ng&t^Ll 00mg<0a*JB23e«O#'J3t 

* U*^ FS^A-T 5 c t£Sftf 3ftr£ 0 
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(d) an«tifc««toi,^Tt(iw*. 

1 3 . M&K 2 iE«©# F**Er, H I VSSftcft-r SftftfSS 

'J 7, jfcSi^ #SM'J;tf>F. BCG, Xtt^I^^StCioTiSil? 

14. hi vtjtr»ft«ie»«Bi»r*»a-p«oT, »*jh2ie«<o#'j 

?*b*TF<Df8£Rtf33ftt<fc:H I V, ISLfcH I V, H 1 V H I 
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a) »*'¥BBfi?03Ky*3N|fa¥lia±* , »tr3K>i:J±*L ; 

b) Bf4IGte?03Ky*, 3fnW8±3WfftrDNAK>J«:#ra>ffta3 
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t hft£*£Q <fiM- 1 (H I V- 1 ) lifiKttt. hft«RF£ffi£B (A I 
D S) &t>'SBm€©^H¥WfffflH?T'fe5 0 H I V - 1 f-n^-OUXft 
<ORN A^l';I/XT?$D, fTflbfD^^;l/X©5' LTR-gag-po 1 
— env — LTR3' fcjfc&iST. AaxT, H I V- 114, ta t&tfrev)! 

(kDa) ff)Hijfg* (gp 1 60) tLrmm^nm^ m^dtt- tnc 

iSIJHSfcSttTWHM 20kDaxMp-7i^>;Wf5 (gp 1 20) & 
tfHJHM l kDai^a-^^WS (gp4 1) ^iCS. gp 1 2 
0Mgp4l (i^LftSST'$t), ^l/XStf&tfH I V®Sl*fflffi2ftffii± 
tins, gp 1 ZOli^W^-T'J^^, -Ti-D^y-^&tfffitOtg 
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HIV-l TO!B»«:Hi^2*KIWEH*fc© , T?2&»>. WW&TttH I V- 
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a, II I V«fl*SttU ^offlftOUBS&KHOH I VBtt«#t*u^Tmii-4-a 
tt-H I V 
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TLttSS{6«El»»*tft6-rcfc3!(«-|iJHlT*a. MHC^7X I i £ ftTT S C 
A<»Jffi&CTI.ffi»Ofca«'WKtt, »lfi«fcL<tt/hlfittrtfcMEU X 

yomtCV 8- C T LiSgC^f^^T'ti^v 

tf^T&ftr^a. en?. 
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Benvanisty, N. MRcshef, L. [PNAS 83,95 
5 1-9 5 5 5, (1 9 8 6¥) ] tt, V^XIcBURrt ( i . p. ) . AMRA ( 
i . v. ) XttSBflA (i - m. ) KJ:<3iilA2rftfcC a PO^itiBDN A*«» 
SrnJfigT-feSclt^Lfco CaC 1 jffiBIHSLT-^Xl;: I) N 
*!. m. ffiWrSCtfCfct), M«fei5DNA 
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tfWKStlTV>6. ««*»«KtLTffl^*{:oatlSttW0 9 0/l 109 2 
(1 990¥l 0^4 B) £?8£2ftT*5tK C0«£-£ttS<O3tf>J3»*U* 

;U*> (BGH) ^3-F-TSDN A^rn-hbft^/J^^V^XO^Jilfc 

Offi*, JS«. BBIttatf?L*n«6©®fl8AKtt->*x-y h-f (jet 
injector) tfffl^6ftTW5. #«*»A-rSfc»©tK*4:&8tflf 

it*f C J: K> 9 v - y f fcg Aa(g?©±J»tt»il!*4 WCtttZhufi [ S c i 
ence 2 6 1 :2 0 9-2 1 1 ( 1 9 9 3¥7/j 9 S) ] \Z <fcoTS2ftfc: 
„ Ulmer^ [Science 2 5 9 : 

1 7 4 5 - 1 7 4 9 (19 9 3«] (i, ^ y7;l/xyf ^-Ol/X 2 y;^H£ 
3- F-TS D N AtOS^Irta^t^a-i' >7;Ux>if^-i';Vxo^SifcJ4-raa 

H I VJMK**ffl£LTV* L a R o s a ?>, Science 2 4 9 : 9 3 2 
-935 (1 9 9 0*) ft#8tt . coiM£ttfc£«ttfc»(SL-r\ 
«^7^Fft£fcB^< CTL<0£$£K&Tl^3o C®<fcdfcLT^ Taka 
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hashlis [Science 2_5JL : 3 3 3-3 3 6 (19 9 2 ¥) ] ti, 
H I Vx>^D-y (g p 1 6 0) ^S^^T5Jl"®lffltse^ijiiKft.^« 

Wan R btt, i'D-Xh-yViA (^X7 , 5i'Xft) II I VjiS&T-SrSS^rtft 

ffob^7c„ iin*T, Wa n g e><DD N A#f|gftT?{ii&ei-f £ T a t/r e. v-g 
p 1 60-Ta t/rev3-f^?EflJiS;3-Kt5H I VO^Hft&y/ 
i»Ktt*<ffl^&nfc. WTt»asti*J:oK. Ctittgp 1 6 0 ©HE**©* 

W093/177 o e^ca^^/i/xtjtLTUi^y^^y^ata^^ 
<, *n 

«fcyyi»±ft*Miv**cfctfflt»snfc. -sat, 7f*yo«4tt*«fif 

f.it^ttTVSo ^^tSCfciciD, *©£<A<*S]<0, X(i?l!flWSU^fI 
Sic, Wffl&t hH I V7^^>*^ ; fiMaigffi^bJEinS^i-d*^0^© 

i-*Kft©#&©^i*ftfe*^asnT^s. la^us*^, *jpj§«, hiv 
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ttOfrffOK-H I VStfH I V*aftffi(S??*flS58ta7f ^-VfcLTfiHJT? 

JOAfifcSnTVVB. COJ:?fcLT4iaLftftffl6»l*. H I HI 
VfflttHOK*. HTVKi 

4. g KvtDfflM^K^^Xl- 

who** ®Hii?aii***rr*&«fc l < u«dae7o«mEKcf»iL 

,^±i!15&O^A, RU? V l"t* KEWOIH*XttiR«fijBiffl«liBCfflli^ti 

So 

sft-r^s. cnfciffrswwansctt. y7x=KtL<a77-^5s 

*-fc5BHS*J: 5 fcf SttJfctfc^fcgA U *<D«.>?9-*±*r\o>& 
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Tfe, ^O^y/^KttLfcf LfcE^gteTSSfr. Xtt^W^JfcW^y^^fJi: 

HaM*ti»at-aii»jitt3F>3>7 i *xhfflifiiciJda , r a feofcf.it sn 

^*St#3- h"ra3BG?fc{43 KyflBfcfitffflJtLTVSo K ><0 Affile is 
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u&nrt^s. 3Kv©«iiiKfe»tain3attHiii^o«ijafciMa-ta* t , hjr 

T'feScii^iS^frSo »ttl«3>"r*Xha»tt. HS&D&S&ttfe'SSA, 
i|iJO«m*SLT0>a. **ttH?©WJ6©=i F>©#aEttBI#r8=i KVtfe 

attst««HUo«iS«nafliiffiH:jt«wfiv^. cwj, Bfa©7kJpoBs?a*% 

ffl£W@L,Tt^2><, 

eFIEW?~#**>-'<*IIOfi5>Jli:Hi«f*tf8ft»fctt. A©n-r 

ste««isMvjt-ea&*. ftofro^ftoyy^tt^tfiis^Odoftfeo-eaBac 
fcjtttnsftT^s. aft, 'i'-f^xiBwoEfjcttojU'tfJWtifcoy/AKS 
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»jittt*«*a. 

tins, set, *»<jrn©»r»>tt#*awu frm*m&?mm^is 

So 

^ADNASfRO^SgWSiJcoiJffitt "a KVftJfcS" T?**. 

tffe& 0 4a^cD^1t<Oi&3?^*^Ki£g<0 "HJ7"l/7h" 14 6 4 

-fJfcLT, rsygtuYv'ViiCTA, CTC, CTG, CTT, TTAR 
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If T T G (^tl^tV raRNAaFX CUA, CUC, CUC> CUU, UU 
AMUUG tftjft-f 3) 6 0(DD N A 3 F XDO^n^t H o TJt££ 

ns„ es^fewy y a 3 f >«Kto»£ttS:»«f k 5 » dna* 

ftfc-lHWtttC T Ga>r->yJ§S3 F C ntfcf l/TSS&tfttgra 

D N A & W t & T T A o -f is F >*^tf C t &m & frfc & -a T 

W*tf, TTAt*ffiifiTFI44TO^ni6ttfcfit^T*B«! 

fc*f LT C T G t«oafi?tt*t 6 < 'J ^7"^ F*5HW S. BStt 

aniiainTSSJta, if A?ns d n a E*tt*«ffli«:»* u^a f y« t t 

AT'fe3 0 

«£fS£IKf3LT^5o "ifSLS" iC&^FVtfSA^ftfdt 
U->4V^tt!b^5o C©3HI&«, g+|li2nfc:?S±«©JfSbl/'>3FV^aty 

5. 
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ft % © «f&£5Sf|lt SMi ft ©ttii'u ft^* ft 6 OH i&«4i»fflift fc 4 a fc* 
OiELl^B«*^OiE*fttl2SfcttS-rs. 3i£S*Pfcfcfct>, 

^aio^ 

FXtt* Ff a D N A BE?iJ£#£j£fi!i*'J ?i)WfF 

SfcfiaWfcSftfcnF^fcStr. *»W»±H I V e nvli^5A,OCi:H I 
V e n v03aE*t3-K1-*&*DNA5HFtJ:oT«>K*n*o 

cOM^fC^ Kyttiltil2ftfctS±SBflSo!!fSH / >3H>^#Sfta 0 £ 

ri»atfttBa/vaft«EtJ;'3H i v«6tjrt-«irttftjMSHPisis*aftr«#y 

BildSOlgff&Bttll 
BlttHIV envjb-fevhfc < miTjXtftKt „ 
12aDNA7^f>IM-g p 1 2 0jSgr£jjCf o 
H3tt*X3DNA»7»f-yai«S8lb*OjlilS»Ott-gpl 2 0 E L 1 S A 

l*M(±HIV env P N VifflBS^SttHBU^Aoao g p 1 2 OO+Bfl^ 

m5it t P A-g P 1 4 3/o P t AWo p t B DNAV^y&gOf&O 
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g p 1 2 0 E L I S AJSft^/Tj-fo 

Baeit^xsDNA^^ySMBWiiflicjBiiiltiSH i v 

H7tt*;C5HIV env DN A7f f-yftaBWIMtotPSOllWiSfc 
H I V4>&£aVf«> 

HsttaaftsnfeH i v c n v dnaw©M7d7 ha*??** 

09l± B p 1 4 ODNAWo-g p 1 6 O^V/^H^Wty^fVi 
aLftftOTjtjyif^t^tStS-g p 1 2 0 E L I S AJfiSfcS*. 

^7?- KXtt? v^*K*3- Ft3 D N A EJiJ^rfftfa fi£# 'J 5* £ F 

tfjKftsnSo ? * u** f©dn AE?ijtt^raas±K:*n-a» 

^K«SSfk*tlfc3 F V*£tr„ H IV en v£3- F^3#$DN 

A^?t«t-oTfflJ^nactH:inx.T, HIV env0®tWSn5„ 
C(D^»fOa FytteatB^nfcSiMOiifS LV^ H>tftSti5„ d 

LfctfoT, HIV e n v^n-HtS^iDNA^MH I V env 

otii i v^c^*<imife«i«fl»iK*aitt-r**y^i'U*^K'7*f- 
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S J: a < c t tf'nlfllTf fe* J: 5 &&3(WISBX«£tr8ar?&« B *J8H0 
<OgiJOffi«t*5^Ttt, #»;5»*U**K7**V (PNV) ti, 

it iooh i vaep*n-F-r*#yy#S«**tr. c©#U5i*u*-*- 

tfftv^tffl era**, » thaaft^fr-r/iaicH 

ai-r*#>^fn. (h i v) . *35ttft«^^E«»o*iaq*«iffiuia?, ( 

AIDS) T?JB«*^, *Wl*OJ6lS«H:IWII«WE*S»«BIIttraJ:5tiStt 

5 * ofe*ai«!iajsis«:KwraifeSEfli;so»56i?*s. 
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*wmmmo& < imvifrTs v wusti* c o# y ? * ^ 

■i)\>7.-?u*:~Z- (CMV- i n t A) T-feS„ S? £ LHS??*-S 
{ir>->^S*^>^-5^-^-T'2BSo CMV i n t A-BGH*-S*- 

SWT**. «o^©SSlSWfc X^mzffim.%>> a- n yf^Z-ftz. 



(22) 



2 0 0 0 - 5 1 6-11 



3! ? uff-wj-f- >coffi!$iJ#b->£x:/ Ko-y/Atai^-iisnafe^ii^i 

■^XI^lBi^/l/X (RSV) £«S£iS'<gK?'l (LTR) tf^Dt-^-tLTffl 
i/^n-So ^fflg^fc^Tti, CM vyot- jf-MB C HK^-S*- 
£-tf*n-y<b2ftfc8j^8pBR 3 2 i tfffli^bns 

o g"J»!gSlK*l/''Ttt, V l&tfpUC 1 9©Si?:ffl*^tTV 1 .) tmi 
tlimt^ifi>-1fiSiAStVZ\i^c V 1 JXttfla0BrS©»S^**-KH:H 
I VJafi^, ftUfcf, gpl 20, g P 4 U gplfifl, gag, pol, n 
n v, 5i.litn.-H I V^iS^I^-rSCfcA^Bl^ftecOfe^^SHTViifc 

VlJnsTSD, C ftima<D S f i 1 WgSBffitfV l.l-nco02l H 
W-«Kp n 1 $teteftOIK<fc»)ffi#i££ttT^3Cfc£|fc^TV ' J ne 
ofc LOOT'S S„ t hy/AUNAmas f i l !Wffi©ffl8i«Jffi«:#?iffc:ffi 
^(ioo, oooffiS3fc*>8iiSPfiO . L-fctfoT, caw*-!*, ftffl 

StlftyyADNAS^tS f i lJBftf«ili:li:J:»)1iiDNA's«0«a^f 
«!KC**-ttV 1 J n sOMWfc-PfcS. C S£L<4l,>iEW 

*«3l©- -ffltaa. h i v gpieo, g P i2o. gag 
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&.VU I VWjmffl&VL W*tf, S F 2, III BfelXttMNKSfc-TS 

ae?itt«iiS3-K-rsa^*^ts„ sasafiaBttatsjaa^ hi 

V- 1 fcS**-*3Hfi?fc*tt+SWIB*<&-**H I V-2ttt**TSiHe? 

<?>mtfH i v- 1 «wte^TccfcEasn»feot*<H«^j6aF* 

H I V©IISSa^1*KW1-«ftffiE«OSi5ttf H i vo^s»n#«ft©* 

T, *»?8©S'J<0ffiaii:te^TU:, H I VO*tt±SBW#»(*t4*-rS3lfi 
W#y5«*U*^Kftffl«E«#i&Sft*. Chit, CW->^;l/Xi2e?Oc 
D N A 3 fcr-*HKLfc». f^f oae?*#'J 7 * U** 

ANKfrSA^iiT'S*), C©<fc?£H I V ©£gl?ftm8f& 
tt, CttS©ft£fyjTMf£^3fca6K*:*l>7^ •/W*ns?*;l/4t (Qua 



[7 5 8 1 r-*7><7\ y-r+F-X^-^, *l>— 5VK208 

7 9] fc8^LTI»^SH47l'>M s --ftt«B(StSlf3ie»r (National I 
nstitute of Allergy and Infectious D 
i s e. a s e. s) (NIAID) £fc, COJ:54*l41tt 

fffiflHMR (WHO) [H I VOJWlttrfl«W*»3-Oft»ffl*-y I- 7-* (N e 
twork for HIV Isolation and Characte 
rization), *7 ir*yM&3.-v Y (Vaccine Develop 
m e n I Unit), if^cS (Office of Research), A 
1 D SKSItSttM^D^A (G 1 o b a 1 P r o g r a ram e on A 
IDS), CH- 1 2 1 1 2 7, Xl'X] fr& fe A#°J#£T*&-5 0 

COfl&EfrS, SKatfrftWfcfcttSSWSfcL 4MW«*ffltt«) I ^tf, HI 



2 0 0 0 - .'"> 1 6 A A 



mt?%icm\ •m\cfc\:rm L^i&vtm-tz £ ^c<o&mmi&%? 

tfoT, MNtt©g p 1 6 QmfRTmVll^ZZ-V 1 J n e ot^P->ftS 
ftTt^-fglgfttts CCt4x.?itl5? ) W: "VI J neo— MN — gp 1 6 



ccT»>6h« Vot-*-" fct^ffllBtt, RNA#y*5— t?*'*S& 
"T S D N A ii±05HS^gl5ffi^:^t-o 7 Pt-* -tt R N A # 'J ^ v— tf £ MM« 
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RNA(iW?n, Lfc#oTmRNAfcl6^Sna£fcfc*>^*Jtfc»9?2 
^-ttHftSEMfciJBIfr*. 5' &tf3* 3l5«S©*IHJ»ffi<OftJ6s *-fe?h 

"3* ^H.w«n«" xa "3 1 utr" ku^niffltt, aw»*©»e?i:«fc 

IS?***, flf56St{5?<03' 5R««OE5iJ*lg-r. C<03' UTRSJSSttil^tf 



(26) 



tt&2 0 0 0-S 1 6 4 4 



/io*tt*2r£fc:tE-3 T * a-yftRmWlTf Sfci&O c D N A n tr-*<fefi!tf s 

rob, ^mwim^#^T£mmiz'<^Tmz<+2nmini£% 

L«y/A0&-«(^Dt-^-i: LTffffl-r«5te«IIKlK3iJT**. Cft<i 
<£>*JJS<E>fl8T\ $4&y-x^ V^U-AKfcl^T, gag- 

p o 1 - e n vfcig&fc^jg^fcLTn-KLT^S (g a g y;l,- 7>$ 
gfWMT-fetK p o 1 ttiSSK^»jR, Xtt^U^v-^'T**!), Sfc. C©» 
iti^T, f^O^y-r-TV^U-jUtCfcU^T, tflRtt'gp I 6 0<Ogp 
1 2 O&tfg p4l'\®, HIRf^fl^^Ht^S^^^xyarr— tfffn- 

cnvlii^a-^^^HtSO, v i f tttf y*>««ttHTfP*»). 
r e vttey^^y^ffiffiHOiMWH^T?**). n c g &&14,iTOiS7 T'fc 
0, v puttlf'JtfJ'&iSttH? "u" TfftO. t a ttt6¥Oh5>Xgttfk 

♦SBHO-MatKfev^Ttt, HIVXSSI V*v/<?Kfc:3--Ff sa&F 

gP 1 6 0S3-KU cnttBW*u:gp4 laifgpi zotsaesti*. 

g P l 2 oSiK^tfgStWfc&Jc+M h ^ A'n ■>-C;V^ynt-?-«Ji|»» F 

tEBfacktf-e**. L*»bft*«6. g P i 2o«Mfc*a^ti:-r, l^a^ 

/ux«ftt J; o r£ u « «, oc«fi.haw-r sUfcliS* y =rv- e n vtt»*9 
**y«««4faci:*«'W*Lo^ c©|.l«(±, »8g P l 4 0xt?h-7° (g 

p 1 4 0 > g p 



1 2 0 + g p 4 1 w^gpK^-rv) XaM^xifh- /g p 1 6 0*-<> 
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LfrL&tfS, g p 1 6 OOmmt. r e V3b<ff?£L4l/VKffiT?tts #X77-f 
XBfi?o«*»6*fflSn4v^tei6tWa«ti*o co>JR*PPJIW*ft*fctt. 

H I VOifefiSHEft^T, lS±fflfla©«J60IS> H 1 V R N kV/UFfu 
•>-<;l/XDNAfc:jSME¥Sti, m-Ote^¥fitfcUTlS±©yyADNAfclH* 
&$ft3o J tOLTRttyut-#-*tfc6U C«CHIVlfif*5' 
£3' ©fifa (gag, po 1, env) (cIe^LT^V AW^X^-TXfc 

agRtfpol *<Si,«Stt. cncttLTe n v*3-K-r*»£y©HJ?Ett 

*jia##fl3x^ , v-i'-»w4i:4wntf&6&^. aasae^Misft r e v # 

JSSfTSfci&fCfi, C«^VA03,ig^(Cfc^Tf± r e vMe n v*«fflfiOT^ 
2W±<0X^vi'5'y^«tf4l;ft»ntf46fti.\ env»£P 
SLtZfMztt revOfi 

N A©Jfiffifc« r e v *V/ffif S C i:*^"PfeS 0 L^Lft*^, r e vtf C 
©J:?lcfft?Jf SfcttKtt, r e vlS^ttg^ (RR E) frfE?<*±£#ftL& 
ttntf&eS^ [Mali m?>> Nature 3 3 8 : 2 5 4 - 2 5 7 ( 1 9 

frS^id tg p 1 6 oo^-f-f>yWtfxy7^x5M„ 
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Z 0 0 CI — 5 I 0 4 '1 



5(ii6i*#x5i:, h i vasa^ffiiht^jcas-paBSo h r viamzmwy 

?*>%Httt2>rMzli, flflUfcfg p 1 6 0 (en vtt, USt h<teWK45® 
■f SftT'&SH I V- K »^Bl*^tt>ftoT^8 0%ffiS$tlT^S) 
, H 1 VOi^SlB, life^A* g p 1 6 OOSWaWg agC±-> 

aXMttsaR-rsA^KKH-sftfe^Sgp 1 6 0 ;&tfga g&D'po is 
(h i v«wi*±(*t*>ftoT"-9 5%sfr£n-cvs) o*^ftfls»<ta 
wan i vae?^sas?«nsg p i e oae?*atrH i V7»f-y*fffli 

c tl^ju cntcwLTcne.<o.'M^6 o%{4SyTt«g p i (5 omm 
»cnaj*n*Hi v*fw«cTLO!att3NffK:'>ft<, sac 

*f XfcfcVTESW * c fc fc * 0 , BiJSoMBEWtfawc JfejawttT*6 c fc . 
ElfctfT***. Sfc, a<r«flBS»tJ:*CTLBI56*ia«-aoc 

UA+f;k 5K';+f;k 7*y+f/k fcL «fc»)*£4Wo(tlSi 
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Btin^rncDjiiti, h i vatao^4R6»*^rv "juanta 

I ViSJ^WsKgtt, Affitttt0!C&& ilii»>f©p2 4X«:fli!©H I VttWO 
»*©EL I SAttH, «IJlP-rS C D 4 * TtBIBSJS. fttftWOlfcfcWf 
n*Hc<};5i!FJ'Ai£T'^«'>'f;VX^<ffioM / >*^*ns [«*.«, tt-il I V7 
^^v<D5clj^<o^g*ii)i^-a:5c:t©#stov>ra, Cohen, j. . _s 

c i e n c e 2 6 2 : 1 8 2 0- 1 8 2 1, 199 3¥*#M] = *5E 

A. e n vfcWfrSlfttttSg 

1 . r p 1 6 Ofe-fcttg p 1 2 0 EL1S A&5&&ffil^T, #)&g p 1 2 0 

frfcttJifT*. S«C7i'^V»a^f ?-tJ:«env5eK©«JWKV- £h 
□WWligp l 6 0JgH&A«$IS?tl<oME7a-y h$HfrfcJ:»>fcfc&S 

n5o cft6©r-*tt, »H»Aiifflfi©g p i e ojss*RnjMtr*si-g p 

4 1 RD*St-g p 1 2 Oty^n-fMMISV^, g p 1 6 0£Ofg^«Slg 
Lfc!i.Wtf So *5£BJJ^-!i«itfc^Ta, WTO?ISfc«tl> g p l 6 otf g p 
1 2 OJ;0!ifSL^ : (1) SJWg p 1 2 O^^^-tt^^Xicfc-^Ttt^ML 



(30) 



t$^2 000 — 5 1 6 4 4 



tiJN^ttf^ofc ; (2) gpieoa, g p 4 i Zi&stzctizzz® l 
90757 i^?^J,t^iOAa^r fcft61"ilfctJ:!), iOJta^HTOWi fe % 5 C 
i: C T I. x tf b-^c fe34f « ; ( 3 ) g p I 6 o ammi 4 Httffl£r.{*&tf 

i^qxtf h-y^fcfc?,L?#S ; *5,ktf (4) v>>x, 7iU7K & 

$3Bft«>fi!ciJj [UlraerS, Science 2 5 9 ; 1 7 4 5-17 4 9; 
Montgomery, D. 5>, DNA and Cell 

Biol. 1_2: 7 7 7 -7 8 3, 1993 ^-&#!fj iridic, ft- g p 1 
6 OJriftcDjifcfeMn-g p 1 2 0Jn(*<0«64*±M5Cfc*WHlLTl/''5o if« 
Pen v^Jff*H/->*\ X&e n v9-^Brjt»A^T;l/*WSLl/^H?*^ 

2. ^aattoga&tfgg uvi/cajtrs e l i s APittMiftit^M^L 

, *tttfifl|«;Rt«l^«H I Vtt©ffi#*#a-facfc4ijvr. 

3. V3jjjEV3j£SM& env PN Ve-3^TO£ftB«ttfl3E4+ft 

a. #V 3 CD4tg£Og?H-efc3, gpl20rtfflWI 

14* U fn- ^T-Jg 0 , *j* a < ttf-a-M/bXtffflBS'J # > KtlS^fS C 

g<Fftrrs 0 ^.jaift^'oi&iiftcio 9 e'i'x^yu-btcisi^ksnfcCD 4^\ 
0 g p 1 20 ©*g^-0^n >y ^^ria 



(3D 
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b . g P 4 i tt'prj; < 1 1 1 o<D±g*faifc£S£*l U c htt» l£«t 

^»-rs2 f sty ^-t«(AY7/i/- f^r-f ->xfAxa(v 

iral Testing Systems Corp. ), r+«07- 
X-^y-, 6 0 0 h5£X- XHJ-K X-M 7 5 0, ta-XhX T 
X 7 7 0 0 2-3 0 0 5 (USA) , Xtt><;HWA ■ 77;I/vy* ( 
Waldheim Pharmazeutika) GmbH, W77>if->t 

1 1 „ A- 109 1 *-Xhy7frB«J8«tX*BIlie) tioT 

K*Sft**«tefi&;£ftfciS«x£h-7 , i:» gP 4 lWN-sfciKlcffiK-r* 

o ±&<Qft&7"a'y HciSg p 

Tffi-V3fr5, g p 4 lXtTb-^*^«t, ±$<D (#3) ^Jgg p 1 2 0 K 

6 ©HOlattf&SfcBSIH&tf 3 I £S? < 7 * f-ygaw^g^ic bit o TEa 

B. envMe a g icjtTS T«J5jStt 

1. C T LiSgPiEfiS «rtT'£$£tt£7^/l'X*>^*«{±MHC I frj 
RCT L(S**£**5. cn60*y/^«0»** < Jlll?IIBtt**K:6V'TC 

C«<fc5£Sf1fcDB&ttfc&£ [UlmerB, Science 259: 174 
5-17 4 9, 1 9 9 3^mM] „ ^OfrCDXkf h- 7#Il I V2>>^f3, 



(32) 



2 0 0 0 - 5 I 6 4 4 



<>nv, rev. n c f a (> tO^T B a 1 b/cT^Xtfc^T'M? 

ft 

Tft»>. i "Jf > • H Hp C T r.JfljSarflBfiiBttttit'*««UC4oT^ 

Maws*, cTLiifc?5u>-t:h ofitaiWfWWi'iaafotawie^-r s© 
tffli^sc fc*«w?ij-efes. mhc^xi nntmmm&T v »m%mttz 

cfc*<aifliattaBK(%Vi£«-rS}fiiiittiiaT?J6») [C a 1 In— Laurens 
^, Vaccine 1 1 (9) : 9 7 4 - 9 7 8. 19 9 3 £*#JH : If t, 
Erikssonb, Vaccine 11 (8) : 8 5 9-86 5, 19 9 3 
ccm HIV g p t 2 0±©T«SS1±{fcx£ h-TWSgJg 
tCfc^TVytfi/^SftTfct), gl207i7iH2-l9 2, 2 9 6-3 
4 3, 367-400. Stf 4 10-453 *SiT»OfrfiDfiWgfr&4 'J 
Ji»*K«M-*ci:tffitH2ftfc : ?3tt9H»<2 4 8- 2 6 9Rtf2 7 

0-2 9 5^U>^^W5WttT'$nfc„ 75/ft£l 5 2-17 6£rY0^7**K 

, gpl60, gpl20, ^Df7- tf, Xliga gfcn-K 

. GUxtf , Shiran, J. Immunol 148:1657-1667 
, 1 9 9 2^ ; C h o p p i n 5>, J. Immunol 1 4 7:5 6 9-5 7 
4, 199l£;Choppin5>, J. Immunol 147:57 5-5 
83, 19 9 l¥;Berzofsky5, J. Clin. Invest. 88 
: 8 7 6-8 8 4. 1 9 9l¥5:«)i:t ZZX'm^ZHT^&XvK.. T 
«X7x fig?AT«^flS, Wfctf. JBBStt. BMBBttfk 

2. T igttftoiiM^ y^^^friSi^b,^*ftaiiw«Vt^^, 



(33) 



*$g|2 0 0 0- 5 1 6 4 4 5 



x(± 2 s t l r © Th js«<d#«* vmzt So F *f y Tb 2 isfftt ftffiRKm 

3. m&WmM (DTH) i. d. j£&©&©^;l/XMIlC*hrSDT 

hj4, mm&mtLTMHc f [SjEtt<oaffi*^t©-p&a. sumhi 
MM 

vt**a»tj*LT*sb"p»*i:wrrscfc*«T'#a. cne><ow3ett, c 

tl^commifPKVm&ft. Xttgp 1 6 0iiib , gagim , nefniB &tf 
RE Vim ^tyPNV^I6<*©*i'-r;UT-+»{c7^9 L >gaLrdgfc, HI 
Vina /^y^Vv f -^l';VXS4 : e-r;l't*3V^T=5:2nao CtOl I IBftli 

f/Wi, -fy/^y^-lCJtax.T, sr. i d-hu PRI.v^Xt'SS. C©^ 
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ftU I V0)±SHJ+V«ltt:<oaamtttW-rai«»tf)3jEfiE*fe/j:^-rfc 

thimx-ibZo tn3©^^;UX^'>€-?';l/ti^i'7 r i;-y HH I V/S I VMrt/ 
X (SHI V) fcffl^a. ^W^^o^S-O^tty'^^UC^gSL. SSSfcLT 
»cSc,LtoSft^±ffi{c#<i:i:tf5iSnT^S [Li. J. b. J. A I 
PS 5.: 6 3 9-6 4 6, 1 9 9 2 o 7*^1f^K«0;># U ? £ 

I V&fyzmWiWmZ* 
PNVftjSffrDgyj 

n a 

cnvMgagfli^ftHI VftWae^WSStt r e vffi#1±T*feO, r 

cvjBff&K (RRE) * t f-r';i'Xia&f1E 1 >#±t^«Er*ci:**iBi:fa 

„ g p 1 2 OW^Jg^tt. r e vaVfc&L.ai/VKagfcfct-'T, t PA (IMI&S 

-^f-K, flJitffftS^P^y VU-^-'WF, Tgp 1 2 0'J-** — ! 

RD, t htitt&fflil*lB$) fc*H,vC#Sgp l 2 0*a*«t!Rgffi-r5V I J n 
s(C t P A-g p 1 2 O+^iUK^SALT^So t/^XhP>g p 1 6 
Ott, r e vfgi^^^-^iPxSCt^Lttt, BSfflaoT^fr§55 

1 . t P A-g p 1 2 Ovn ; 
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2. gp 1 6 0m. ; 

3. g a giro :K-gag CTLffi: 

4. I P A-g P 1 2 0 tub ; 

5. t P A-g p 1 4 0 

6. S»«:V1, VZ, Rtf/XttV3;l'-7&*XttmMf 
frfa t P A-g P 1 6 o ; 

7. h i vw^o^ft[cJ:oT?giisnafiiM, Mxtf, cftbtfsffiss 

gp 1 6 0«3-Kt3DNASS^^-$l. m. a*tf 6 C t K t. 0 , 

gi*«i<9'i';i/xa4K3rt-affia8*ois6WJ6ssw4i;*. wt, g p i 6 o 

Wtt , 5J^f±x -y^u-fZyW mtrtn.m&li' 7 b RXf F U 7 h f 5 C fe frfr 

t>s-f\ *«n?* •>!•*. h i vae?att*o*^*'*s8*o«»*wb. 

T L^BiflftBl&tfMll C®sp.CfSrfLT4CSfcJ6, IK^iVl/X 

g p i 6 oto^Tartsnafe©csi« , r*js»*4u*t»i:Ki- 

T-tSc co«k-5t, 5£5i^^^-tte^T^D->{b*n, Aofi5>Ji*ii£*n 



(36) 



#M 2 0 0 0 - I) 1 6 4 4 5 



|iJj|JnJf£&tf5^<0^?SKi^)IJB-T-T'fe3«t : 3IC^D->{t?nT^5., 
«ft«ttt^<r3*»»flfi«fl|jfi*fli«-i-*. cwv^fyMgroryn-fii, C 

D8'C 

IK. Tanakab, Annu. Rev. Immunol. 6, 3 5 9 (19 

d n a «aa*<3i££fttf ttSfissa c fc t # y>< * WHjacas 

A'oT, tWAtf, gpl 60, g p 1 2 0, g p 4 K Xt±fl&<0fc5ti>S H I V 

D N A ft&gtofflSffRlflfefc & *„ LfcA<o T\ a^fSflj^waWftflStt 
tt, HK^CirK, cftST'^mW*^S-ltfk^'?i';UXX«-y-^-'v 
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7 fcfx v N KV?AL J: ^ fcTS^SMfilfc DNA Xtt-K''/snfc R 

ic fife r/"T S o HRfctt, ttl ngmiOOmg, W£L<« 
ttlO|igft^L300 /i g<Oft«¥«t L< ttiH««Ffi«b«6'ffl*JEItfclt* 

W^nSo H I V#L)5t*U*f-Fft&JE£7*^V©iILfc^ g p 1 6 0 
. g 1 2 0, Rtfg a gJie^i^^^^H I V*y^Kft£]fT?ilita& 

£fc>-ttT, **WOPNVOlPJSPWXi:HII9K:t.L<tt J Mifctt^T, 

fltttf, ffiftA. STXttttoS^a^a^tSCtfcW 

V U # V-i» fe L < ttl3^ffi#»fcfc^T£J0©fl&© U # t , D N 
A — U ^V-AS^i: LT^LT^Tt J: < , Xtt3Kft«#»fc*^Tft 

tl!f*k^LT^tt>il/\ «S®DNA)R9&&£MSjT3<tffiliy, WRtf 
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^?-pF4 1 l&tfpK4 1 2 : ^bC^^^-ll R. Gall ofl) 
*HSfc*^T*«2tifc'<**-p S P 6 Z*»S-9-7*n-y{tLft. p S P 
6 2tt^-ftf7f ■ 'J-*-*- - 7#7hU-Xtt (Biotech Re s n 
arch Laboratories, Inc.) fre>kW"Jt&&HSiT'S»Z 0 
pSP62(±, 7i.^HXB2fr6"9-7^n-y{r:LfcHXB Z?/L<D \ 2. 
5 k h X b a I BJrK-^jf S„ p S P 6 2*S a I I &tf X b a I rWtlTSC 
i:fCj;i3HXB2»fM-: 5' -Xbal/Sal K 6. 5kbM3' -S a 
1 I/Xba I, 6 k b Ctlf.ffl'Ot-^pUC 18fl)Smal 
StfSa 1 IgPSt^^D-Xt-rSilfcfCfcO p F 4 11 (5' -Xba I 
/Sal I ) MpF 4 12 (3' -Xbal/Sal I) &SiVZ> B p F 4 1 
Hi g a g 

/ p o 1 pF4 1 2 t a t/rev/env/ne f 

U^'jy>- (repligen)iil 

rev (1 I IB) , #RP 1 0 2 4-IO 
gplZO (1MB) , #RP1001-IQ 
R-revt/fD-t^ft, #RP1029-10 
fn- g p 1 2 0 m A B , #lcl, # R P 1 0 1 0 — 1 0 
A I D S W3llk tSW$MM.~fti f^L. 

fii-g p 4 1 in A B/MVJ K-V, C h e s s i e 8, #526 

C»»Wtt. «B«tTyy^« (CTL) MtfteHI V. StUHIV 
gag (~9 5%ffi#) Stfen v (g p 1 60Xttgp 1 20 ; 7 0-8 0% 

5„ fA-env Rtftf- gag CTL C ttSOjfflflSteftil&O 



s c t Lw&fJtim aa*ns*\ g p 1 6 oan i vg?±<og£a«^ 
ft*ift:xtrh-yo**rvtro h i vi±*ojaew*ttttT*i«^ftft, a-* a 

am 

e nvMgagfli56H I Vffijfififi^tt, SS£g* S 
fcfcfc, H I VtM3Ifc?r e v©^3g^gi;-r5„ S^tt, g a g£)r e v 
tt#tt»atffizWPO*V^*K*4i;. r ev*ngjfcWfflBfcfcoT*ttT? 
fc^iSCi^JtfcHLT^So S^tti'V- £r-nT-gp 1 6 0 ©i±*$WS*3S 
» r e vficr/tt56m«iifigLftWniffc. CtDW + yit r ev/gp I 6 0 
D N A T'O-f > ■ K#ft«fkO»Og p 1 6 0lC»T«fi3!klPoa(*LfrBBeL 
4*^-3 /£o CM, r c v©K»MifS1t&»fcillI*T. ttft"<0«*^-r*lB/h 
lC8Kr e v$fg£?#3C fccQiiiDLfcffiSSttt (gagXttenvW* 

A're v«fltttiEi¥(*i:Mi;*rtK*ae:i:<Wi'H , P**) ©*SJK£ i; 5 fc © 
SfcnSo LA'LatfS, e n vafiiFOJBRSnfc8a£KJ:0 r e v^ttfftt 

H»t» «4©7f*ytt, CMVM1 (I E) ^Dt-ji-, BGHtf'J 
^?*-V 1 J nsrtTO«a*SBHttSftft. ±tLTH IV (I I IB) 
n«*»ttt#LT («*tf. g p 1 2 Ottg p 1 6 0) re v ft#tt^©3»* 
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yy&mmT u pa) ji£?©t>©i:K$>u cmv^ 

ilStfSCfcfciO^J&'tac^T'tSo t PA-g p 1 20tfcn?jRT'ffi 
fc^b<ii, HI VifatWLTiDWRttft) Ktt£«*K8U& SfciBiin 

©ftSxlfh-y^fit-r5fcl/^fB&©fc46 s V!Jns-tPA-gpl6 
O&tfV Uns-rev/gpI6 0&DSfaLfc o t PA-gP 1 60^^? 
-tt, JESW>*1*»i r e v/g p 1 6 0, re vWMg p 1 6 Oftfli^vXS 

AoTSSn**^!;:, r e v*»iD*S«:fca:<, &HjRjf££irf©R p 1 6 0 
Mgp 1 2 0£jt£Lfc o Chtt, 4o^c><, gp 1 60fe?tttr evttfc 
tt£ft'j-f SPIK'Mig (INS tnf^ns) tfgp-i l ©c ooil-*iSS*^ty 
g p 1 6 Ort©«a©fWffilc£Sfc«>-CSa (g p 1 4 3ffiS6tt?3SB<D8!3KeUc 
OVTM 1 *#Ba) o I P A — g p 1 6 0<OCOOH-«*^DOl6finfc 

iMSs t PA-g p i 4 3 ic-o^T-^ £-£18® Lfc„ :titt, cne>©(B'S 

E?iJ*Htit«Ei tica 0 e n v©RS^^4^*Stf*fc*£BtttSftfc 

leu-leu) fcttttWdrtg p 4 1 fijMtl&'JlSKo LfctfoT, g p I 4 
314, 5S±Sg p 1 6 0fcJt«LTe n v*V/<*S©5S3i (r e v «c#1t*{£ 

ttfW&Zn, DNA7*f > gS©m©K- g p 1 6 0 <fc >) SiSTT % C 

fctf-e i PA-gp 1 4 3^, ^©^es^Pii-.'frtH^itii-rs/cfe 

r r vJESrSiR (RRE) (3 5 0 b p) fflJC.SWYUyh^M 
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MK<fc9, JbMfLt C«$?gftg p 1 4 3/mu t RR litt, 2OC0JT; 
&. g p 1 2 0/4 1 V><*#»fflgSMitfOBi:£ OBSBA) Xttftft O^flg 

&g p 1 6 0*m^S^XO7*f->«WII|«^l|Bft»»J:DWf«fc«V^ 
7j<^Og p 1 6 0fcW**ttK*H«Lfcfc^3«e©fc»fcMIHLfc. 

mmm&xmc&izg p 1 6 o/ g P 1 2 o©fggi©£jBWE lisas 
om>- ifhajBHsx, a^Tiffliia^^w^as/ttaig p 1 2 o^fl^R^ 

cfctit), WT<0*£**f§fc : (1) tPA-gP160tt. »rt 

Wffl8aS®^0»3S-PI?IS6ffl«ftt*fij* LOO S rev/gpl60iH5- 
1 OflS^&^g p 1 2 0£5SHLfc ! (2) t F A — g p 1 4 3 (i< fam^M 

^•&g pH37, rev/gpl 6 0 «t *3 1> 3 -6^< g p I 2 0*^M5 
U gpl 6 0Oi«SICf-;W\ c©EM*»#ttfcfc**tfSCi:fc.J:9 

wstrsctA'T?**, g p 1 6orawBrtiw«i*ec-rcfc*wB«ti*. 

;&D*(3) t PA-g p 1 4 3/mu t RRE A&tfBtt, JB!&ACOV>T 
*y;<*#li?©|&£;«iKSnfcfe«OX IOtPA-gP143J:H~lO 
«»^^<**©58S*iMtt,fcSl,fc. B4«:g£ (1) - (3) *£ftf 

«4ifliPfc«c, MUffi&g p i 4 3©yyy-A*»6«naiS'\o»^riRif*H- 

a^-oi/xwsftfr&Biissftsgp 1 2 0Ba?ij£\ nhz-** u pau- 
xticooH-** (gp4 1) <ot^n*nccine>wgt^atf^^^ 

ctili, *£4&±gt^;l'Xm!g|{*fr£!3§a£Sti£g p l zoz&xir&ctlc 



(42) 



^2000-5 1611 



*£t?) t PA-gp 1 2 0^^^-^t!iSLfc o eko^** 

-tifgSf£A2 9 3«gp 1 2 0<£>^5SSL'ft&£« J fc<=>U ftov^X 

P i 6 o fci^c^riT'^iitcffl^So 

I I TV- 1 e n v^'J?»U^K7»f-VKljfraftjgfSg : 

gpl 2 0DNA r 7i'^>£&l ; r>Lf.:5FU+fn/ (ACM) m}Ti3?*?fr ( 
RHM) ttZ-3l§Ifl!)7*^ySWfl)»Bnfc*©*ftlfi#*wU Cfttti&ta? 

CtA'-CtftA^fc. cn6?)*S*«> t l Ji?-gp!60*^c,(Bgp 

^VftSJT'OtSiS (Moor eRtfHo, J. Virol. 6 7g : 8 6 3H ( 
l !) 9 3*P) ) 0Jf)ini:±ttc, g P i 6 O^-X©'***- (±,E*B8) o^m 

%ftm<F>&m£M&*%Tzxfa\c%*t*m^T^%o tit. ^^xmagm 

IE -a i|liK#£i$ tPA-gpl207^>57^ >}g*T( Lfc„ C h b 
»tt5 0 0-5 0 0 0O«H<3fix-V3'<:/? i K (ffi|S|14E5*J*ffl^5) iS«*5 
& (reciprocal endopoInO RftWit*U C©7**V©«itt#ttlS«fclIl| 

g p 1 6 0^-X©7i>f>, rev-gpl60MtPA-gpl60B 

ttflSffifl:/jfflli;££l;fc„ tPA-gpl43 K*fflb^fcS-*<0««3©IS 
2@C0 r 7^>jMt®f£. V^X&tfAGMfcfcl^-O 1 0 3 »${6J^iij 
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6 0tt7**>©ft«Ktt***< 

attbT^SCkS^r. COffiSStt*. t PA-gpl n/muiHRE 

P7^-A IL-4*KfcA,H, bL<tt±<fls*>ft^g— 

-7iD>MI L-2jf£) *frT«K«bfc±TO'J>/<ttEii (BHL jfii 

cne.<0-*'Th*i'>ttHI!«!:ai^4«lliattft«E*ffl3tL, H I VMSHttS* 

K*£&dffac£*<T?#&^£s-e?*., ^rt'Xo^flfSBSfcSrra* hi 

fctf^figfce n v^-XcD^*- ! (2) f S«tS^TC T LM^W^- 
I7i^ <fc o T«F«f* t J- 5> +15 3fi*4 T y ^ <Sj&8*BBrr 5 g a 
g&t>'e n v^**- ; (3) ESlfcWfcllllSI'f 3 H I V-lffi:Mt5 e n v 

&t?g a gaf5^©s^07^f->Ecfc^5^fflMO'*K^np»A^-r5fts^ 

fcffil^S, ttHS-OI/Xfi**^!/. f^»-/HIV (I I I B 

) Xtt7*yif;l//SH I Vfcfett«BWP©*E:JKffc (5) BSfcfflifilcB-r 

§ itsjs??©* M»]t.'0io^a£ o c n e> o h «o 5 ©sai© 3 -o k o i/ > r a^: # 

&il#tffte>*u g p 1 6 O&tFg a gt^-r5Dj^©a5fi©9^f->®S^H 
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■7 4? ^ y%.\mtzV>a^ i> # - 

A. V 1 J n e o%S^» SfflJS*! 1 : 

-afco S s p IMEam 

I 1 0 5 I»JKfi*«rffl^4?Bft:tit), VUOpUC±»^amp'?: 
ft£Lfc„ mcr>7^Z,~ K*7*o-^y/bvlMRacaiJ:J:5M»U T 4 DN 
A # U * '5— tf Lfc&, ? ■> ->H7;U* U *X7 7 * — trTSttH L 

re, hv>X*V>9 0 3*^S#^n, AOpUC 4 KT^X- Klc^SftS 

u-z'rfrm'mmc&vmLT, T4 dna#^7- «T¥»*«s!<tLfc 

o C^Sfrtt-^V 1 J italic 7 -^y-h U V I J n e o # 1 Rt>'3 fcift£Sft3 
. k a n'ae?*Vvfftfr©fi|Ssfc*rt-«:/9;*5 FSWBLfc. cn^©:/ 
•5X= K©&**MHII!ysjfi{fc»*T. «*fiS*©DN A(E5iJitoL'K:J:*)«l«U 

fflVIJnc o^**-^ W«fflef*<fe*OJ8«tV 1 J EKK*St»©T- 
feofc„ V 1 J iCfctfSamp r I^IrHC k a n ' iKg^fcStT V IJne 

o # z^immwt LTiimmtRL, ttKnsvuneow wsu 
*«*o = 

B . V 1 J n si%gi^» if- : 
«^ii*fT££Siit=^5fcJ6. VlJneotSf i I SB 

fft*in*.fc. fliSSWKA* Riflift i 3JS»»s r t i y >*- (-a- • 

7>F'/W^77X (New England B i o L a b s) ) ^Cfl^ 
47 4?— 0) B G H lEJUAffl K p n I iW4lCjjnx./Cc VlJneofcKpnl T'|i'(*Si 
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it U y/WilSL, T4DNAt-'J^ 5— tftC X K> w-mMMt LXTtmWt S 

f i i uy*-£7-ry-hL/c 0 m^-v^y^i.'o^u-ymm^MU 
tfrZLfzo (s f i i^irrs) v i j n s lasif^nmmB^^mit (k 

p n I V 1 J n e o IZ&lfZmm&TtOftmt&MtZ fcOTfco 

Tz 0 

C- V 1 J n s- t PA : 

hfflta^SW^XSy-yygttrtH? (tPA) U-^-^tfJ^tV 1 
JnSS^ft. 2 0<0^dtWWWJ=Jv-*7--;l'Lfc^ B g 1 I I ifi 

— CATC ACC ATG G AT GCA ATG A A G AGA GG 
G CTC TGC TGT GTG 

CTG CTG CTG TGT GGA GCA GTC TTC GTT 

TCG CCC AGC GA-3' OEM*** 2) , 5 ' -G A T CT 

C GCT GGG CGA AAC G A A GAC TGC TCC AC 

A CAG CAG CAG CAC ACA GCA GAG CCC TC 

T CTT CAT TGC ATC CAT CGT-3' (&5>JfMt3) T 

o TfirBg 1 I II43l*«<5-fy~hOft»K««fL4*«6 

, JtffitB g 1 I I gMiSrfSJgL./co g^Stf t P A U -**-E?iJ£ft£ D N A 
E9iJ^t<tt)fiSsgLfc„ SPXT, S^ny^y+^JtSIft^^-V 1 J n 

s (=S f i I»tt«f«V Uneo) t-a**Sfc«>, Kpn Iffiffifc 
T4DNA*'J*7-#T-¥ii*4Srt:U ^>T'S f 1 I >J V*- (A^a^# 

1138, -a-'-f^yF-W?^) tm^-Jf-h-f&CtlC 
±0, S f i iSJESBfiEfcV 1 J n-t PA<0BGH*-5*-*-SWW<0K 
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mm 

I . HIV en vy^yflSjgft : 

»»e n v%aHfig (e d 1 2 O&tf g p 1 4 0) ^M;t 59»»> 

g P 12QO±^ire vttffttc n v)if5^0*Hi*W>"0i^ WJoft '• 
gpl20fc HI VfflMN^t., ^*«'J-^ — WKS^Jt&K (V 1 
J n s-gp 1 2 0) , X(±*^U-^-^^K^^f S*H^-/-7X~y 
-yyftWtm- (t PA) U-jf — WFk«£ltt#fcLT (Vljns 
-tPA-gpl20), PCR ^ a — >ft L/io tPA-gpl 20«Wi 
r r vIEttftttTfcSCfcjtfSSttTU** [R. S. Chapman 6, Nuc 
. Acids Res. 19f, 3 9 7 91 (19 9 1^) I g p 1 2 Ojlfc? 

% r c v^/itJci-5±.T<i©y-^-ffiW*<Mtt©ff)ij%tfc6-rcfcicii 

S-r^tTfeS] o ilh(i ( ±32E<0^^^-*ffl^TlXT<Ogp 1 2 0$®&£ 

«»■*■* etc j: osaasnft. 

A. V 1 J n s-t PA-H I V«i bp 1 20 : 
'i^H'J-^-PWfflfla 0»7 = /»S U frov 1.1ns- 

t PAK*n->fcLT75/«SUS3 0«0«<0S!l»)fl)gp 1 2 0PM< t 
P A U - Y <b ft 5 * ^ 7 * >^ ftOff W t -T S <t -5 K ,K,tt 
Sttfctf UrfV-fcffl^T, H I VMNg p 1 2 Oilfi? HVAy (Me d 

i in in u n e) ) ^PC RtRfciL/to C <0,K,tftt. r e v^M&frttg p 1 2 0J£ 

ii&a-'cw^xs K%wr«fflfla*^6wnr}gitg P 1 2 o^M^Krf 

<DT'feSo JBV>c.nfc-tyxa« : 7>^-b>XPCR*iJ=rv-tt, 5" -CC 
C CGG ATC CTG ATC ACA G A A AAA TTG T G 
GGTC ACA GTC-3' (E9J**§ 4 ) . &t>* 5 ' - C CCC AG 
G A A T C C A C CTG T T A G C G C T T T T C TCT C 
TG CAC CAC TCT TCT C-3' (E5>JS^5) T&ofc. H 
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«BamHI0)3' Wcffil"^ 

z mH lUmmmmii^tSo CiDPCR&^MlZBc l K ^BamHI 
TifilbSWKfnftL. Bgl I IjfiftSiVtvaV 1 J n s-t PAK^f^-h 

B. Vljns— tPA— HI Vina e P 1 2 0 : 

HIV I I I Bftfcgp 1 2OE0J£JSl^fcCfc£itt,">T, 

r. a. Ksrorr*. ffl^^nrc-fe^xst/r^-b^xpcR^'^-v-ii, 

^n^n:5' -GGT A C A TGA TCA CA G A A AAA T 
TG TGG GTC ACA GTC-3' (EJU*^6) , &0*5* -C C 
A CAT TGA TCA GAT ATC TTA TCT TTT TT 
C TCT CTG CAC CAC TCT TC-3' (ffi?'J$4 7) T'& 
-3tc, cne>«*UJv-tt, -0"9--h0^1*n^03fe4SKlB c l l£S(fi£k 
fc&i-Cirtlinitr, 3' a«Bc I lS|5ftO-r<-±!5fttCEc o 

RV*tftf>-r„ 5' fiSBc l iSWfitt, VI J ns-t PAOB g l I I SP 

ffic^-f y- MttPA y-5f-rB»jatf*©**oy~i' , -B5>J*fft»fti.^ 
g p 1 2 ofca-Frs+^v t p A-g p 1 2 oae?©^»*5rs6ii:-ra. 
5 y- -> a v&£tb*MRii!Kt&tf dna mm&K. * o bsib 1 &„ 

1 4 ov^yglft : 

cne^ifitttt, **«D>;-^-o«*)0t t pa t pa 

- g p 1 2 o fcimtttp c RK*»>H8Lfca<, ae^sKnakW fonh 

2 - *4»t«-6 c»±-r s c i: £ j: t) iMBSUK***^ a J; *> izmntLK. mm 
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■Sfttzi]frX*'>Ji<iii&TZ/mfldW=HU2- TNWI.WY I K-C 

O0H) [fti?iJ#^8] „ g p 1 2 O&'iLli&miktim&r). g p 1 A OfffiStt 
tt*U:J^Hftlfii*#*U fro 2 V 5^y^n-^-;vrimci;oTiiSSn2, 
KLDKWA (E5U*^5 3) ^J:5^:B£ttl«g p 4 1 Sftftft'f'ftxtf 1--"/ 

g P l 2 0S.Q-g p 4 l oaSteSP© g p l 6 0* >/<**MPfHWBMa*«fiaS* 

n-tvafr (b) wmzztiT^zi? ca) 

icfcUT 2-0<DMm (AXfiB) T\ K i e n y S (P r o t. Eng. 2J : 
2 1 9-2 5 58 (1 9 8 8¥)) lcJ;oTlEaSttSJ:3fcBWa7 3,/ttB 

flik:«fc!3ffl»{*«:nSil,fc KAKRRVVQ 

REKR COOH (BM#*9) fttf£*!8eREM=NHi-. . . 

. . K A ONH VVONEHQ COOH (EJlJtS^ 1 0) , t^75 

A. VI Jns-lPA-RpM 0/mu tRRE-A/SRV-1 3' - 
UTR (H I V- 1 hib ^-X) : 

CfflfflgStta, (ftiigftJn/iRRE-A-tr^Vh^ftCJ) ^^-IVB 
i'Wvr I I/EcoRV-b^yh^5fci6t, KTW-fe V 7.&tf7 Vf- 
■bVXPCRpj-'Jd'v-^lij^TPCRlCi^fvffc : 5' -CT GAA AG 
A CCA CCA ACT CCT AGG GAAT TTG GGG T 
TG CTC TGG-3' (E5U#^ 1 1 K &tf 5' -CG C AGG G 
GA GGT GGT CTA GAT ATC TTA TTA TTT T 
AT ATA CCA CAG CCA ATT TGT TAT G — 3 ' ( 
i£.$mH 1 2) o VfrlshW-ObX- l (SRV-K TIS#fiB) 

jKW&tWiAUfto COUTR fffiWtt, III V cnvS(fgag»rnv» 
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B. V 1 ,1 n s- t P A-g p 1 4 0/mu t RRE-B/S RV- 1 3' - 
UTR (H I V - 1 iiib ^-X) : 

C. VlJnS-tPA-gpl4/opt30-A (H1V-1 inn ^-X) 

C©SBH*tt, AvrllMSrf I TMIilPXffiftU #^T'g P 3 0t 
ffia-r«*<HaRCHa<d=iK>*^-eft*^fi!tDNA-fe^>h (TEg p3 
2-opt*#BD S^-fy-h-racktJ:!). I VBfr&IWILfc. cog 
p30-opt DNAtt, g p3 2-o p fj^, «T©-feyXStf7yf -fe 
yX*Urfv-*ffl(,^PCRlii|itJ:>)?#fc : *ti^ 5 ' — G G T AC 
A CCT AGG CAT CT 

G GGG CTG CTC TGG-3' (K?iJ#€ 1 3) M5' -CCA 

CAT GAT ATC G CCC GGG CTTA TTA TTT 
GAT GTA CCA CAG CCA GTT GGT GAT G-3' 
0E9W.fl 4) o CflDNA-bWVh^Av r I IRUE c o R VWgftM 
T'^fbL, WfS-T5DNA-t:i7^Vb*^-rSfcJ6fcA v r I ISO'S r f 1 
T-fi'HfcLfcV Uns-t P A-g 1 4 3/o p t 3 2 — A ( I VD) lC5-<y 

— h L/io t#s> n £3= * 5 -r -> a >mmo dna jasatf jta^ 

D. VI Jns-tPA-apH0/opt30-B (H i V- I iiib ^<-X 
L'- 

CCD«S5f*H\ e n v*>/^»»Ha»tt*««»«nT^*Ci:*l»O^T I 
I CtSffilfS. 

F. . VlJns-tPA-cpHO/npt a 1 1 -A : 

CI, C5, g p 3 2) ti, nJ^fi^l -5CttJS-f SftiD^lSDN A-b^> 



Vs&2 0 0 0-5 1 B 1 -1 



B, H, HCSJEStlSfeOTfeS (JWTWM I V- 1 MN V 1 -V 5JCJ,t-^ 

< «ij**gg) o 

F . V 1 .] n s- t P A-g p 1 4 O/o p t all-B : 

i ecmum-s. 

G. VlJns-tPA-gpl40/opt al l-A (#1 I I Bit) : 
C«SS!<*(S:, I I I BWfl©ttfcft*f3e n vTSyttEMtfpJS (V 1 

j-jei i eesmws. 

II. VI Jns-t PA-gp 1 4 O/o p t a 1 1 -B G)M I I Bft) : 
C «)««{*:«:, e n v*>-/<f ^WMSaWtttfflHSSnT^ac fc*|»l/^T 1 
I GKSHtWS. 

c p 1 6 0 7 : 

A. V 1 J n s - r e v/e n v : 

Z-O)^ x^y> 1 CO l a t 3— f ■< y>'WM±^ r e v^-7°> 

tlZhOCDmMT'&Za VUns-gpI60I 1 IB (±E A % 
Pst IMKpnl MHBW"eiHffcLTg p 1 6 0 5' H«*BSL 

fc a PCRlB*i*ffl>/->r, HXB 2-y/A^n->td3*-rSg p 1 6 
REVX^V>*t>Kpn l8PaST*3-K-raDNA-t^>h%^» -fe 
yXJitf7>fiz>XPCR*'JJv-li, -tttftl. 5' -GOT AC A 
CTfi C A G T C A C C G T C C T A T G G C A G G A AG 
A A G C GGA GAC-3" (ffi?U#*§ 1 5 ) SO* 5 ' —CCA CAT 
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C A GGT ACC CCA T A A TAG ACT GTG Ace- 
s' (6E51J#5§ 1 6) TSo-DfCo i:nc.^ l Ji?-tt. ^tvFfU DNAgfftt 
CO 5' 7ktt3' MCPS t IRtfKpn I 'J-t So ?libnft 

DNA£PS t ISt/Kpn IT'^ffcU 7#D-xm^«®tf-^b3t^LT 
VUns-gpl60 (Pstl/Kpnl) t7-fy-Mfc» ?#bftft:7° 

B. V 1 J ns-gp 1 60 : 

^HfftT^XS Hp F 4 1 2frb> PCRiaetAD, H I ViMb g p 1 6 0 
Ztu-yitLrz,, PCR<0-b>XRtf7>f-b>Xtt, ^n^tU 5 ' — G G 
T ACA TGA TCA ACC ATG A G A GTG A A G G A 
G AAA TAT CAG C-3" 1 7 ) . RZf 5 ' - C C A 

CAT TGA TCA GAT ATC CCC ATC TT A TAG 
CAA A A T CCT TTC C-3 1 (EMSf 1 8) Tf6-)it, nf'V 

nvaeTOW**OBaR*-^> , J-7 , -fyy7l^-i.©>MllcBc 1 IMS 

^iM^ifWSo (Be i i b g i i imitzmtouv-h^ 
a&u *<o&, si»Jffi»jRK:»-ra«stttt**-r*. b c i i « g P i e o 

^PCR^n-V-fkCfciitCil^Lito Cfttt, C&MteTtfB amH I gPffi© 

ffiic^gpBg i i i**wfc»T*s) o cormmyj^-itsft, 

±SE©{fi(OPCRi*(7)jifi?©fc46Bc 1 I KOrwK E c o R v £j? 

HMHLfcgp 1 6 03Bep«73ffn-xy/WIHL, B c 1 I T'jfHtb 

t< Bg i i iTfcMfcSft, *»r3?«>i/ai7>u*y*x7r*— tfT?»a*nT 

i^v l .] n s(C7-Y-/-hLfc„ cco^n-y{bjaf5?{±^2. 6 kb£HM 
XT?*tK V 1 J n s i:<7)g p 1 6 0M*»Sfl*DNASS!fi*£fcJ:t>8EKL 
ft. 

C VIJns-tPA-ep60 (HIV-1 iiib -"v-X) : 
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'jtec^Bw^ (c) \mmz> a tyx+'j^-tti. 

CCA CAT TGA TCA GAT ATC CCC ATC TTA 
TAG C A A A A T CCT TTC C-3* (E?IJS^ 1 9) T'feofc 

Be i Iffl5ta<0-r<-±8it<OEcoRVtfeBc 1 mmtt$t&. 5" 5tfBB 
c 1 IgMuUu VI Jns-tPAtf)Bgl I I Sfflt7'f V- h LT, t PA 

£S&^g p 1 6 0£n-FT-5**7 t P A-g p 1 6 O^f^ii-rscit^Hj 

D. VlJns-tPA-gp6 0/opt C l/o p t 4 1 -A (H I V- 

l ma : 

Cfl3KMSftttI VHfc*-5<fc©T?S»>, gp3 2f!i&<C5Stfgp4 1 
K-oi,^±fc«ia{tSnfc3F>-tr^>h*%'U t P A <;-?"-#fcK g 
p 1 2 0£D7'5y^!ffi7?C l^R&^SS^&S&JIfcriFV-tr^yh CTfii 

#kd £-frrs 0 c©DTfcsc i twvhti. &£-c 1/14 3*^-rafc 

tofcTISPCRffl^Vrfv-Srfflt^SOE PCRfc«fc>), SDWg p 1 4 3 
■b^VhK^?^ : 5' -CCT GTG TGT GAG TTT A 
A A C TGC ACT GAT TTG A A G A A T GAT ACT 
A A T AC-3' (ffi5iJfftVJ-2 0) „ UZn* g p 1 4 3jH&F«V 1 -V 

5Ss^^->r«3go)3 f c i stfv i om-smamztiz 

E. V1Jns-tPA-gpl60/optCl/opt4 1 - B (HIVn 
w^-X) : 
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1 1 mcmn? 5o 

F VlJns-lPA-Hpl60/opt a 1 1 - A (H I V - 1 nil ^ 

w (ck c 5, g p3 2) a i i i d, EttaifsnsfecoT-fei?, cna 

, CtltStLT, RlS««V l-V5tt»a3h*y«^A,T-fta^«DNA-fey 

G. V I J n s- t PA-g p 1 60/o p t ail-B : 
COiS*tt, e n v^>^^^ft?ilSaS&A^?nTl^Ct$I^V^T I 

H. VI Jns-tPA-gpl 60/opt a I 1 - A (3E I I I BflQ : 
COSJSSfttt, I I I Btt*W)«t**-r»e n v75/«iOIJ*»^a (V 1 

-V5) jwii*Kt)fta«Ji3KvfflSo 

aSEfflv^nftct^T, ±121 I I F{cS<«-T5„ 

I. IJns-tPA-gpl60/opt a I I -B (#1 I I BflO : 

i i Htwttr*. 

KteDCt pA£ffl^TPCREJ;»),{l3SSLf::#, C OOH^kBS^e n v 
^g^-rSi^KlSttLfc (fi-il$nfc«rtT5/gg2?iJ=NH 2 -NRVR 
QGYSP-COOH). COMWtt, t P A*JjWffirr* e n vOJSS© 
«*0fc. e n v 0«Brt«»t»lBf a^ttXtt'*^ F*«*'«fflXtt*> 
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) TlffiSttaSLft, g p 1 4 3Ktf^3WD3S**»&»l3ft*JISg p 4 1 
RffM^g p 3 2 £Pf£„ 

A. V 1 J n s - t P A-g p 1 4 3 : 

F p F 4 1 2 P C R tcj; *3 ffi'O&Lfz : 5 ' —OCT A C A TGA 

TCA CA G A A AAA TTG TGG GTC ACA GTC-3 
' (IBW; 2 I ) , Stf S 1 - C C A CAT TGA TCA CCCC 
GGC C TTA GGG TGA ATA GCC CTG CCT CA 
C TCT GTT CAC-3' 2) . ftfSftfcDN AKJttt. 

o n v 'J - f -f V l/-A»t C 3 ' Mlfc&lff S S r - f I MiT' 

JlWfcSnfcV 1 J n s - t PA/Bg 1 I I fc^n-yftTSfcibcDB c 1 I M 

ite6atf»**XIBIBOftffiyn-»h»*f|cj:»)lMli,ft (08) . 
R . VlJns-tPA-gpl43/mutRRE-A : 

jnNA-tWVhOWiaO, I V AK>,tc>< tOT*ifc. CW-fe^W 
hligp 1 2 0 C 5 M-TV&D'g p 3 2±^£0^>/^H{CfflS-r-5„ g p 1 
6 0 60 

r e vJ&ftttiEbK (R RE A) ©~3 5 0 b pCSOTS, H.9?fciiA«&3 K 
yfcSO^lfiDN A-b^y X^XiattSCSOE) PCRtiD 
SeD^g p 3 cntJ;?)i:ne.<0 2ooWrfr©S^! , 5PK 

Av r I I»IfSB*g|5fli*<|iJffl*nfc (L*»L4*«6. T5y»EJ>Jfc*fttt4 
^) o Cti5>C0PCRKlc.;(i, g p3 2##F^>£4l£S-eSfc#K ^IVf 
n«T«-b>XStf7>f-bVXPC R-fV^-Zm^Tfiitz : 5' -CT 
G A A AGA CCA GCA ACT CCT AGG GAT TTG 
GGG TTG CTG T G G — 3 ' (BH?JS# 23) &tf 5 ' -CCA 
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CAT TGA TCA G CCC GGG C TTA GGG TGA 
ATA GCC CTG CCT CAC TCT GTT CAC-3' BE 
5»J*tf2 4] (Cfttt, I VAt»LTrvf-fe>X*ydV-fcLTWV6tl 
ft) o M^IRRE (mu t RRE-A) -fej^yl-*, ttT©-bVX*y=f 
5' -GGT ACA CAA TTG GAG GAG CGA GT 
T ATA T A A ATA T A A G-3 1 (BE?U#5§ 2 5 ) &tf g p 3 2 
-te^y h<0ff!Sli:ffl^fe7>f-l!yxt'J rfv-fcfflvS S 0 E 

PCRCfctK gp3 2W^SlgH?iJtg^Lfco f§5ftfc«^DNA-fey*V 
h*Mun IRtfS r f I WmmrmitL, lOgpl 4 3/Mun I/S r 
f I ^'fb7 , 57.= f#e.ftft*8^i*£\ 5^^"-^ 3 >&t>* 

S 0 E PC RiStqSR'OD N AE^J&£Mtfttff$M&A«!£ft£7a -y Ftftfr 
fciOKMEUt (0 8) . 

C. VlJns-tPA-gpl43/mutRRE-B : 

C cD$g{*«> mutRRF. — A Oftfc OCmu tRRE-B ^S31&f -fef 

^^T, I VBCjfHtifSo 

D. VlJns-tPA-Kpl43/opt32-A : 

C9»ii. AvrllMSrf! HIBBttffifc. *^?g P 3 2 K»JE 
F>**A,Tft*^DNA-fe^>h CTEg P 3 2 
op t**g8) C7-Ty->3 7l:it), I VBfr&B»Ufc D *#?>nftit4fe! 
* 5 -Y y — > 3 >&£g|5« D N A EJ>JJ*JEStf iteB^o -y h ftffi ic * •) L ft 

E. VlJns-tPA-gpl43/opt32-B : 



F. VI Jns — t.PA — gpl 43/SRV-l 3'~UTR : 
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tlfcS' -UTRtfg p 1 4 3*-^y'J- : f-f V^7l/-i5)t<'3' UltW 

A-snfcs r r i mmtfMmfctfiA2ntcc.t*m->T. i vAE&wrs. 

C Oil T R SSJiJti, HIV env&t>*gag<Orev 3IMjjcfc1t588i*£8fc:f 

G. VlJns-tPA-Rpl4 3/optCl/opt32A : 
c-<9$lg{£(i I VDfcg-3< tCT'feO, C 5&7>'g p 3 2\C~D^T%$.KWl 

Hfc2nft3>'>-b^7>h*ftL > t PAU-^'-ti<gp 1 2 0057 = / 
*itoC ltfSSftaKWfcaFyEai (TEWB) TBift*nT^S 0 CO® 

&4C n»y*>n*, fg£c i/i 4 3-fey*yh**#r*fc»©«T©p 

CRtflt'Jd7-»>5SOE PCRti 1 ), SOOgp 1 43-t^^Vh 
(Cjg£L-ft : 5* -CCT GTG 

T G T GAG TTT AAA C T G C ACT GAT T T G A A 
G A A T CAT ACT A A T AC- 3' (ffiJW) 2 B ) „ f'J5tl5 
g p 1 4 3«fi?ttV 1 -V 5lS^ltV^Tffiii03 HVOffiffl*^*, i«H 

H. VlJns-t P A-gpl43/optCl/opl32B : 
VHfcJWH-i-6. 

I . VlHns-tPA-epl 43/opt a 1 1-A : 

C(Dffim*<De n vjgte?«^tM3S=iFV^^T-4?.o *<D5l?if£l* ( 
CK C5, gp32) B4H, D, Hfcfe^nS&OT-fcO, f>Tgfa«V 1 
- V 5 K W£* S^fca^lSDNA-b^-Vh *«H»i£*)8& 3K>m? 
&&37£n N A -bi>* y hfcill^TfliASnTVS,, 
J. VlJns-tPA-epl43/npl all-B : 

v j £§utrt£= 
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K. V 1 .1 n s- t P A-g P 1 4 3/o p t a 1 1 -A (# I I I B%) : 
COHSStttt, I I I BJyW©*tft*-r5env75y»E5>J*'BI^ (VI 

ei 1 1 Gtgw-rs, 

L. VlJns-tPA-gpl43/opt a 1 1-B BM I IBi) : 
C<0«iE#tt, I I I BW^O«C**-rSe n v75/WJA'5Jf (V I 

-V5) «*^(*fctoft*Ki3FyfflffioRStfflv^6nfti:i:*Hn/^T. ± 

ta 1 1 1 GicWB-rs. 

g^asM i o 

g b 1 4 3/g 1 v B7»f->tiMB» : 

cn^oMWi j^ffi© t PA#*r«8i{* (t PA-g P i 2 o. t p 

A-gpHO, tPA-BpM3MtPA-gpl 60) fcliOfliK, 
(Oy-^-ojf^foOC t p AV-#-*m^TP CRK£r>TmMLrcb\ gp 
1 4 3fc|.iiafcCOOH5l^fUWiS*env*AS-r*J:5t»lttbteo LfrL 
gp 1 4 3/g 1 yBfltSttti* efflcrs/ftwaBrt^^FK^ 

Wth^'Ua^UVB (glyB) 2y>V?n<Dij)\'$*i')]s*%i<D ] t><0tn 

i;T'«5^T'g p 1 4 3 fcttssa mmiEtitcmmPiT = /sgsa?ij=NH 2 - 

N R L I K A -COOH (K?)Jg*f2 7) , g ] y Blfften vMg 1 yB 
OfflSK^ao "R" EttJ&rS«SfcttT»#{*StlT^«) . CO«B«ttt 
, e n v 0«Bart«»fc#J&rS*6»*«»*Xtt'<^ FWK*3E£fcRS 

(*ft75/$ffi^ = NIh-RRL I KA-COOH) *-fi1-**W 
fcJSEf (glyB) frSC^^FEWemWSCfcCJ:!), 

!fl^Xtt*^<*n^tt/«ii«il5^0*Kifcfloa»«'>*W*. ±$©± 
gp 1 BO^V^^/BBIISSRtt^SStiT^ajbv XttffiKfSftTf 
a*»fcJ6tT2O0»MI (AXtiB) TffiaS»*HHLfco 
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A . VI Jns-tPA-gpl 4 3 / o p t 3 2 - A/ g 1 y B : 

c commmt. g p 1 4 3 mtmiH'*-?* v k p« -e 

fcffl^fcdfci&Bfc^TI VDfclBjUT'fcS : 5' -CCA CAT GAT A 
T C G C C C G G G C TTA T T A G G C CTT GAT C 
AG CCG GTT CAC A A T GGA CAG CAC AGC-3 
' (fiS>JffilJ2 8) c 

B. Vl.Ins-tPA-apl4 3/ opt32-B/p lyB: 

C. VI Jns-t PA-g 1 43/oplCl/opl 3 2-A/g 1 yB : 

ccotissi*^ g p 1 2 o«m i'&ftm.m (c i > *< i vHfcitM*n:BKK« 

_V ' J " s - t. P A - r p 1 4 3/ n p 1 Cl /op l 32-R /a 1 y K 

E. VI Jns-tPA-gpl 43/out all-A/glyB : 

F . VI Jns— t P A — g p 1 43/op 1 all-B/glyB : 
tH)Wfi, e n vZyAZftf&fflUMijLtfU&ZtlT^&CtZm^TV 

G. VI Jns-tPA-g pl 43/opt al 1-A/alyR (JH I 
CWffi&tttt, I I I B«fl<0l*fcEfa*-rSc n v7;yift!Wff (V 1 

£\ I I GfcSjftCTSc 
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][. V 1 ,1 n s- t P A-g p 1 4 3/o p t all -B/c 1 V R 9M I 
1 g_&) : 

cn^©«a«*tt±Kia«*n*±T©e n vjbk ( g p 

1 2 0> g p 1 4 0. g p 1 4 3, g p 1 6 0. gP 143/glyB) 

-mt\ Bwonicg p 1 2 oftvmrnv-y («*.«. v k v 2, at?/ 
TfeSo Mitf, v i/v2^**flijffiLTc \m$czw*y\-<»%& 1 z'£. 

flg^-tfSfciD, PCRKJEKfe^TWTOsi-y Jv-A^etia : 5' -CT 
C ACC CCC CTG TGT GTG GGG GCT GGC AG 
T TGT A A C ACC TCA GTC ATT ACA CAG-3' 

■mm 1 1 

ie?-6^^h*, i5i-»siR$nfcE?ij (asB*na«^*»o 

S&W&tf H^WS^Jt (Synthetic Oligonucleotide 
Probes Deduced from Amino Acid 

Sequence Da t a : Th eo r r t i c a I and Practi 
cal Considerations)" tM? 3 J. Molec. Biol 
. 18 3S, 1 - 1 2fl ( 1 9 8 5¥) A^OiSMtfc^TR. Lathe 
\Z.i:iXi£.mznZ>m? Kyffli&fcffSEJIJfcSlflJILfc. HIV envlS 
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sett 3 HyoB^ffl^WKtRSfat HBer-tA-jTttSiA, 

g"J43 K>H»Stt, Lathe 54>60f--*tffl^T. WFO±? t«!iE+ 

Z. BF£SM)=i K>S, «KSnfttha&?KJ:*«ffl«i 
SttmtZ (La the e><OS3£#8B) . 

4. «fft4=iF>oa3 5»*U*^KfttfaiOtfl!)0-*- <*3" (RiJfc^fS 
3K>oai5«#U*f-K*tta-r*. •rftft3K>0»RCJ:») 5' -CC- 
3' Wfl5«tffti;T^*i8ACI4, *tt*»5fc»wSft*fflRfclB*ft;lS. 

5 . c Of MB%±JB(e¥ * * * > h tfWMFft* * -PH "3 jfi-T. 

c«ijx.tf> " a t t t a " (&u ^yhuyxy^^^mmti-o^msic* 

WTOH IV en v <0-&l8M£ : ?-t ? 

tyhzmmtzrctbicm^rc : znzn. 5 6/ 19, 73/26, 78/2 
8, >kxf& 1 /2 5 0 zi v ymte/ytu*? >? 

K-Xv-TlUSnT^S, (i) gpl20-C! (opt) ; (i i) Vt-V 
5 (opt) ; ( i i i ) RRE-A/B (mutXttopt) ;M'(lv) 
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g p 3 0 (o p t ) o Cti^<0-b^>KOS'«rtt±Jc,PffflK,£iS2tiTte!), 

g U 1 2 0-C 1 (opt) 

bVlOWfWg 1 2 0£SI«1 (C 1) lft?T'$5o 

I TGATCACAGA GAAGCTGTGG GTGACAGTGT ATTATGGCGT GCCAGTCTGG 
5 1 AAGG AGGCCA CCACCACCCT GTTCTGTGCC TCTGATGCCA AGGCCTATGA 
101 CACAOAGGTG CACAATGTGT GGGCCACCCA TOCCTGTGTO CCCACAGACC 
151 CCAACCCCCA GGAGGTGGTG CTGGTGAATG TGACTGAGAA CTTCAACATG 
201 TGGAAGAACA ACATGGTGGA GCAGATGCAT GAGGAC ATCA TCAGCCTGTG 
25 1 GGACCAGAGC CTG AAGCCCT GTGTG AAGCT GACCCCCCTG TGTGTGAGTT 
301 TAAAC (SEQ 1D:30) 



MN V1-V5 (opt) 

una, ftsuzaaoa F»tjft*^i-*, hiv mn vi -v svmw 
*»wiam (i 0 6 6 bp) cwj&rsafisT-feyjtyhTfc*. 



1 AGTTTAAACT GG 6 CAGACCT GAGGAACACC ACCAACACCAAGAACTCCAC 
51 AaCCAACAACAACTTOW^CC^^ 

101 AGAACTGCTC CTTCAACATC ACXWXTT(X5ATCAGGG*CAAGATQGAGAAG 
151 GAGTATGCCC TGCTGTACMGCTGGACATT CTGTCCATTG ACAATGACTC 
201 CAJXTCCTAC AGGCTGATCT CCTGCAACAC CTCTGTCATC ACCCAGGCCT 
251 GCCCCAAAAT CTCCTTTGAG CGCATCCCCA TCCACTACTQ TGCCCCTGCT 
301 GGCTTTGCCA TCCTGAAGTC CAATGACMG AAGnCTCTG GCAAGGGCTC 
351 CTGCAAGAAT GTGTCCW3AGTGCAQTGCAC AGATQGCATC AGGCCTGTX3G 
401 TCTTCCACCCAGCTGCnnGCrrG MTCGCTCCCTGGCTGAGGA GGAGGTCGTC 
451 ATCAGGTCTG AGAACTTCAC AGACAATGCC AAGACCATCA TCGTGCACCT 
501 GAATGAGTCT GTGGAGATCA ACTGCAOCAG GOCGAACTAG AACAAGAGGA 
551 AGAa^TCC^CATTGGCCCTGGCAGGGCCTTCT 
601 ATTGGCACCATCAGGCAGGC CCACTGGAAC ATCTCCAQQG CCAAGTGGAA 
651 TGACACCCIT3 AGGCAGATTG TGTCCAAGCT GAAGGAGCAGTTCAAGAACA 
701 AGACCATTGT GTTCAACCAG TCCTCTGGGG GGGACCCTGA GATTGTGATC 
751 CACTCCTTGA ACTGTGGQG3 GGAGT7CTTC TACTGCAAGA CXTTCCCCCCT 
801 GTTCAAGTCC ACCTGGAATG QCAAGAACAC CTGGAACAAC ACCAGAGGCT 
851 CCAACAACAA CATCACCCTC CAGTOC^AGATCAAGCAGAT CATCAACATG 
901 TOGCAGGAGG TGGGCAAGGC CATGTA7GCC CCCCCCATTG AGGGCCAGAT 
951 CAGGTQCTItXITCCAACATCACAGGCCTGCTGCT 
1001 AGGACA£V^CACCAAO^ACCGAMTCT 
1051 ATGAGGGACA ATTGG (SEQID31) 



RRE, M u t (A) 

lM, 3®Efc*j8fc3F>ffl8!*3A/T?S:S* H I V- l »r e vl&SttB 
£ (RRE) IcttJS-tSDNA-tr^yhTi&So "A" fgffl»±» *-;l/FttT 

>j;-sn*5t*u**K*mv5«:i:K:*9, gP i 2o/ gP 4 i&&aw5B»n 
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1 GACMTTGGA GGAGCGAG7T ATATAAATAT AAGGTGGTGA AGATTGAGCC 
51 CCTGGGGGTG GCCCCAACAA MGCTQfiS&flDCfiCGTGGTG CAGAA£GAG£ 
101 A£GAjQGCCCjr GQ3CATTG3G COXIUnTCTGGGCrrrTCT GGGGGCPGCT 
151 GGCTCCACMTGGGCGCCGC TAGCATGACC GTCACCGTGC AAGCTCGCCA 
201 GCTGC7GAGT GGCATCX3TCC AGCAGCW3AA CAACCTGCTC CGCGCCATCG 
251 AAGOCCAGCAGCACCTCCTCCA^ 
301 CAGGCm^GGTOCTQSCC^ 

351 AGGC (SEQ ID:32) 

RRE, M u t (B) 
cm, «afc*a43 FVJBit**A/rft6, HIV-lOre v {5^141? 
X (RRE) t»fSt-5DNA-fe^VhT?fe5. "B" )MU± g p 1 2 0/g 

1 GACAATTQGA GGAGOGAGnTT ATATAAATAT AA3GTQGK3A AGATTGAGCC 
51 CCTCGGGGTOGCCCC^ACMAA ^ 
101 £GA£flXCGn"GQGCAT^^ 

151 GGCTCCACMTGGGCGCCGC TAGCATCWCC CTCACGGTGC A/V3CTCGCCA 
201 QCTOCTQAQTOQCATCOTOJA^ 

251 AACXCXDAGCAQCACCTCCTC CAQCTG 6 Cn l GTGirGQQQ3AT CAAACAGCTT 
301 CWGGOCCGGGTGCnSQCCCTCGAGGQCTAT CTG^A^GACC AGCAACTCCT 
351 AGGC (SEQ ID33) 



) Av r 



g P 3 2 (opt) 
I I»?.gpl 4 3©*S$TOgp3 2HeF-t:y*>h , ?fcS 
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1 CCTAGGCATCTGGGGCrrGCTT^GGCAAGCT^ 

51 GCCCTGGAAT GCCTCCTGGT CCAACAAGAG CCTGGAGCAA ATUTGGAAGA 
101 ACATGACCTQ GATGGV3TGG GACAGAGAG&7CAACAACTA C^CCTCCCIG 
151 ATCCACTCCC TGATTGAGGA GTCCCAGW) CAGCAGGAGA AGAATGAGCA 
201 GGAGCTGCTGGASCTGG^ 

251 TCACGAAOG GCTGtfGGTAC ATCAAMTCTTCATCAmTTGTB3QQQ3C 
301 CTCGTGGGGC TGCGGATTGT CTnGCTGTG CTGTOCATTG TQAACCGGGT 
351 GAGACAGGQC TACTCCCCCT AATAAGCCCG GGCGATATC (SEQTD34) 



SRV-1 CTE (A) 

S^figilfe-T-tr^yhT'feSo CWDNAti, r e v#ffif&fm&mtt-& 
Srfl EooRV 

B'GCCC GGGC GATATCTA QACCACCTCC CCTGCGAGCT AAGCTCGACA 
GCGAA7GAOG GGTAAGAGAGTG^^TTTTTCtfCTAAO^ 
GQD3TGAG4G CT ACTGXTAATCCV^AAGAC GGGT AAAAGT GATAAAAATG 
TATCACTO^ACCTAAGACAGGOGCAGCTr 

TTTATATATA TTIAAAAGGG TGACCTGTCC QQ^GCCXSTGC TGCCGG3ATG 

ATGTCTTGG QATATC GCCCGpGC -3' (SEQ ID 35) 
&50RV Srfl 

SRV-1 CTE (B) 
u(0-&^jia?-b^>h«, A T T T A82yj£>Rfc££ 1-3©?^WF5§ 
ft&A (#-»/ H(*T?*SnS) SJBvfctfctHtVT, J:t^n5SRV- 
1 CTE (A) tl^-T'feao C©lE?iJW:, fg2l02ftftrriRNA*-->*-^ 
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Srfl BooRV 

5'-GCCC QGRC QATATC TA GACCACCTCCCCTQCG^GCT AAGCTGGACA 

QOCAATGACG GGTAAGAGAJSTCACATrrn 

GCCGflCACVVSCTAfTnSCCTA 

TATGACnTAACCTAAGACAGG^^ 

mATATATATTMWm3TGi*OJIGTO 

ATGTCTTGG GATATC GCCCGGGC -3' (SEQ ID36) 
BooRV Srfl 

-fy • \L hnr-g>g p l 2 o^f-ygfggj : 

>• £hn5SI*HttLfc„ JBK£ARD88Sfr6#iBSfta t PA-g p l 2 
Ofc^atS Vljns— tPA — gpl2 0-<^£-tf»$g p 

1 2 o^fttSLttfiJnft. 
• n i 2 oy^ygji : 

VlJns-tPA-Bpl2 0iiii PNV3WB§5ST&»7X II MHCtCi: 
oTMPlgna T 'J >^BEg p 1 2 oreEtWjfiff&Stt 

200(igOVl Jns-tPA-gpl2 On * 2 WJ iff-yWSt LT^S 
Ba 1 b/c7««£U Sl&^tgp 

flffltSttUlLft. TfflBattSI«S*, PBMC fcKfc. iffi 

&;lgp 1 2 0/imi (Uyyy> (Rep 1 i gen) . *?P?#RP 1 0 
1 6-2 0) g/m 1 T'ffl^T, 4 X 1 O s M§/m 1 T-?Tofc 0 Ctlt 

©ifflflac^S'H-^? ^V5jt?3i^OS®U^;U*, 2 /i g/m 1 T'<DC o n 
A »M* ffl^T«*i!»*B5i 6 , C ft 6 »«£igit!2m34i? 8W 5 c 
fcfcJ: ConABi^SfSttt±~3ST'tf-^Kftl5, ^ ©BfjST'lgitett 
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Lfcfrofc (#rS1t«»'itt>3--i©*ifflffi?i( (si) T-afeS ; s Hi 

■O^T«5 6 4 3&T>' 11.90 OOtfi-g p 1 2 0 E L I S A^jlttttS 

^ t ©t± «fc o ffii *«{«jfi**rr a t © * d t t janfiastt*<#«K tt*»o k 0 

AnxT, Cft5>©ftJSJSS«&*^ SlMPNVfc:J:-3T3-H*nSfc<0i:J± 
«LTWfllT?»*tt«*Jmr"'T8BiiL& (III BJtMN) , 

a i) 1 6 0 7»^> 

g p 1 2 o<fSg(*KAnx.T, $4«7t±KI£*S£- g p 1 6 oroSI 
«tfi«*M8iUT^.S,, g p 1 2 oicinxr g p 1 6 o«S5(*©ai»W1SS8tt, 
(l) CTLM, S^SH I V W/?a-t;HSft (2 F 5, ±s2# 

y*'A*nTffiffe5ci: : (2) «M ;UXj££g P l 6 0KHLTJ:»)*«ttO 

ifU /\mm*<Dmh [U l mc r <b, Science 2 5 9 £ : I 7 4 5 - I 
7 4 91, I 993^ ;Mon tgomery, D. h, D N A and Ce 
11 Biol. , 12^:7 7 7-7 8 31'!. 199 3¥1 T'fc3o g p 1 6 
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•mm 1 3 
h i vmmmiiTvy>m<vi&fe - 

„ *RW(ca<H , r*tt}£*. *»»©fl!K)fflfii:LTeaBaiBS«:»iELa:» 
tUfft&ft^cfcfcRfc^T, ISlT'ffli,^i:ktfT**a 0 cftti, tUc^ 

*ffi«^iffl9a (pbmc) * v gfftt»»?nfcita}sxai?«*^, fiifoss 

fc^Ttt, y5"<Wfeffl^SCi:tfT**. I7i*>-CTI.tt, PBMC 
L-2 (2 0U/ml) Rtfava-Jv^jyA (2/ig/ml) *T6-1Z0 

•y > ■ tr h ntrfs-r 5 c 1 t * t> , xtt^wwiSK^fflo-'S c t * ctisio 

C^n^^-ifcffllH^T'feoTk^o Balb/c^^tMLm P 
1 (ArglleHisIleGlyProGlyArgAlaPh 
eTyrThrThrLysAsn [SB5>J§^3 7], HIV MN&ffl) *s 
SgWMKWKBHKiifeint^-O • ft-awCT L©B*J»K i o /iM©Bi«t? 

ffl^acf:*«T*, 3&o«ia«tt«eoHoWMiMao«*K, 1 - 1 o mmt? 

$»1i*ffllKMP 8 l StfafffctSWMKifcfefcS-To «W*3 7°C 

T'l -2^-rv+JL^-hL (~5X 1 0 6 IBiacoi/^T0. 2mC i ) , # 
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\.m-i\*WMmmt. xvxf^-wtswcwi-aa^fttt. mm, ioo: 

1. 5 0: K 25 : 1 TfiftU ttfc"<U? MtLT 3 7 - 6 

itm-tv*, (o. 2%hu hyx-i oojra*«^T»6n*) mmm* 

H I Vjm&5ffi&Qg£ : 

, II I VtcWLT^Jtlfctt^^tB-rixtot F. I. I S A£&,H-Lfc 0 D 6 

^i^^D^^^-yu-h^ 4 Tc-p- pbs (yyia8is*.aftJS 

*) *fc 2 /i g/m 1 <0«[jftitMJ*5 0 p. I /9x;WUi'T, M®??-; h* 
-A±T?tt«tft 0 *yH«*H«l A * >^ < ^* (g P 

12 0, rev: b^'jyvtt ; g p 1 6 0, g p 4 1 : 7* 'J ±y • 
f-^yn^'-Xtt (Ame r i c a n B i o — Techno 1 og i cs, I 
n c. ) ) Xttftdt^yf-H (III Bta*t*9'T;UXJWlftE5iJK:»flrt- 
aV3^y^K^ : 7*Vii> • 'Wt-rt/uiS-Xft : ty*n- JvWJi 
*2F 5<Dgp4 lxvfb-y) T'feofco yu-b*ftj*^-»7r (PBS/ 
0. 0 5%'y-f->2 0) *JHV*T4MiJlc»Lfctt, liStt 
#62 0 0 p. 1 /Vx.W7u»s*y if Jty 77 (PBS/0. 
2 OPp 1 %(0ti—^~'>3 y (Car-nation) S./li7?gli&) ZWitoLfz 
o yUfaffi&U9i&faffi*7av*yif'<;-y77lcffim<oftfRmmT'%1RU >> 
x/l/^fcO 1 00(1 1 *JMX.fc. 7"U- r-£S?£T' 1 flgas-a-SA^-i'y 
^•n-s-hL-fc^, ^^•v7-/TMlHlj5t^Lfc„ ^t, 7~uv*cV>?*v7-? 
T'l : ZOOOtWLft, -feY3->7-9-lf^l/^*->^— tf«:^*-ti-rc--.;X' 
fiitt (IS-7*«*Ig, W>^Wf?/P->--7yi/l-7 (So 



X&tfJn- I g> *J*5VV- • 'J+r-^ (Jacks 

on Immuno Res ear c h))*10O)il /^xA'T'g.isfflfc&i 

7T?4Mi!fcttLfc&, 1 O OmM*x^-?77> pH4. 5^1mg/ml 
Co-7irl/>->7S> (o-PD, Art/A^tf-rA (Calbiochem 
)) 1 oom 450 
nmT-OKifcEO^T, E!j±)^W (Sj£ofi?!J© 1 0#) Mtftc 1 0RD*3 0# 
«5RjSOiS-?feil*«{ofc W-tW^X (The r mo -max) ^-f^n 
^•Y^-U-^*-, tWi?- • TjUXJX (Molecular Dev 
i c e s) ) o 

mmm 1 5 

H I V»ft^ftO^ : 

aottffiSWToaOCfroft. K^ifa.jfStfftsffiHUJfiiJt*, ffifflffllt, 5 6°C 
T*6 Otfllij^SttitLft, ffi&LftflM>H I V — l fc&Sfofiiiifco 1 : 2 

£-cp<0 1 0 s MT-4 thU>A£JUc$iiiaLft<, C<D 
VJfr*/MfcUGm%3 7°CT'7BI!'J-Y>+^^-hU ttawtrb^vy 

gaga i s 

h i v^-ot-xae?*. conAayiEjiOfiHtftLT^sasftPBMc^ 

WT'Softe ->f;l/X5gfi?Srtf5ftai>o»2 0^Sli, mMmm±mfrt>'i> 
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^)l/Xl! N A^fMU COMIA^'JI^feK PCRT'cDN A^M^S C t 
^'no. lmg/mlMO. 5%omm& 

l£%T'rS>hULrzST (l OmM NaCl, lOmM E I) T A, 10m 

MhUX-HCK P H8. 0) *T$AFfSci:fcJ:»>ffl«!Lfc 0 EKOSfclfc 
£5 61CT— W^ta^-hU 0. 5M07x/-;l/:j-nn^A:-i' 
77 = ;U7;lo-;b (25:24: 1) T-ttftLfc, #^T% S*«;gSo. 3M 

f8£-£fco ?g»^DNA^l/7 MfcLfc^ ^<ODNA£0. UTFJiS 
(I XTF, = 1 OmMh'M-MC I, pH8. 0. ImM F. D T A ) £ I'f jg 
■Stffc. CO^jftTf, 2U<ORNA»W»*Ai:ttK:SDSi&0. 1 %STiS 
AllU 3 7-CT-3 0 5J-|!'W>+a-<-hL7Co COgi^i/^/^Pt. 
;l/A/'TV75;l/7';U3-;VT*j*tiiL.fc?^ it5£l^$£x2/-;l/T'i£S$£-£f:: 
0 DNASrO. 1 XT E £<gf$]£-tf\ 2 6 0 n mT'W^M^ilfJiiif S C 

■ X/l/V- ■ (P e r k i n-E 1 me r C e l u s) + 

JHi^T, PCR^bft :* 

ft^tU 5 ' - G A A A G A G C A G A A G A GAG T G G C A 
A T G A — 3 ' (B35IJ§«§3 8) M>"5' -GGG CTT TGC T A A 
A T G G G T GGG A A G T G G C G C GGG CATC T G 
G-3' (ffi?ij#l3 9)„ Cft&©*ydr-?-«|§C,ftaDNAWJi-tf>3' -4; 
itfiKS r f I !TO£5fiij[rt6„ P C K.j&g-fei^VhfcV 1 J n sXttV 1 R7 
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tv 3 as«* d n a * *) mmbrc. 

■mm i ? 

PBMcm p bmc mm^T'commic * ~> Tjfcesnsnwflwatesrt' 

iKftfiuCl'V+i^— >3>©«^« 1 8-2 4^gffifS„ 31 
I^T, 4 X 1 0 s 

fflWfflBS*, 9 6^x/W^n£Y?-:/b-Fl*l<D£-ft2 0 0 m ' <^%±^ 

BMCatfWftlMS-PttSb, CtltWLT, ttM£lfiL£*8*X (PHA) X& 
n>*^/<;iJ>A (Con A) O <t 3 £ 1 - 5 p g/m I £>«JfZ?ffl 

„ SxMrSStt, ^^f-Kcov^tt i-10/iM, j^^Stov^a i - i 

0 /t g/m 1 (DlEHT-feSo U^^yR^«Slt4»IBS«1'y*i'<— >3 >® 
2133-5 SKtf-*t&»3, CfttcftLT, j^WJS»(SStt3B 5 - 7 Bfctf- 

fifta. * 75 v f*'>* < k 3 s±[Hiss!(if* y v tm 6 n 

X«Mfg$ (S I) tLTtf^n^o HIV gp 1 60S, gp 1 60/g 

p 1 2 oswgftx&H i v^ffli*oT«iifi!iiisfl«^i#ec:-rc:tA^6na» 

StWiiTl ( L y s G 1 n I lei 1 e A s n M e t T r 
pGlnGluValGlyLysAlaMetTyrAla [&ym^4 0] 
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) ; T 2 OlisGIuAspTlcIloScrl. euTrpAspGlnS 
erLeuLys [Bd?iJ#^t4 1 ] ) ; Mfl H 4 (A s p A r g V a 1 I 1 p. 
GluValValGlriGlyAIaTyrArgAlaUeArg IMV 

tft h s p b m c oimmzmmz c t /ess mi»s. 
iiiii 

^?£-V I ROtlgj : 

V 1 J n sOK»l**WHU *-ft£V 1 Rfci&«Lfc 0 zoyV?Z-(Dffl&<D 
I IWtt, JS«fcSftfcH«Hfi^««^©£Tatf V 1 j mv l J n s tffc 
ft 6 ^5 X 5 FiR**fl^ fc L TfiW -T ««<l^'i' * * - 7 * ^ y 
, D N A S^t «, mctT'fe^ fS^tt. £ 

S)ifr£&fc*i?>A,<scfc3ll&lc£oTfc> CO *SISaS!E*1i%^ty p U C .1; 

"JfigT-feD ; (2) «MO*-5*-j'-*'fW3t)lc»X*nTl/^li^lctt» 
|S&£njHgT'£ 9 ; fro (3) BGH03' fU¥#£>~ 3 0 0 b p (BGHSi 

^nftl, CMV i n t A7u^-?-/B II G = WHiBjS. 

fc46tPCR5r)iJt^ci:tj;t), VI RWiiLfc. S-b^> hCJfil'IOiliiJ 
fBBf3R*PCR4-'JdT^-*ffl^Ta-b^>h5fe«BKiiinbft : CMV i n t 
A/BHGtOl'TSS s p I RUX hoi ; k a n r il£if fco^TH: E c o 
RVRO'BaraH I ;&t>'o r i 'KOI^ta B c 1 I&tfS a 1 I „ cn^O 

tf S s p I tt?^y—>3 Vfca^r*¥»*iSMtDN A*»L» CftfcttLT 
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, B a mil I &tf B c I I US a 1 1 &tf X h o I fcM1$©til«iW£tH*«*. 

-fe^* yHSPCR c * DM, h*±fcffliS*ft6aWft*IIH» 

-hLf;„ or i r«5' *-tttf**v^i/yBtt^£?fc»±WfB:£ 
fefc61"Ci:*«T*aj:3t, C©fig«fciS»StasnaT 2 rho«tt 
£-5 *-*-K5U*#ir<fc 5 KftJt Lft. h Lfctf MHMtt 

•sTfeWJELfco DN K©iR[ft&tfV 1 K fl©^;l/Xii!iffiy ; &IIJl''> 

asffl^nav i j n stism-faiotsfott*. adisnft^i'*— •mx 

©IE«©M'>« 1 3 4 6 b pt'Sot (Vljns=4. 8 6 k b ; V 1 R = 3 
. 5 2kbK [*Wtffl«©E5lJ#^4 3;Hl lRtfW0 9 5/2 4 4 8 5^ 
©EM«* 1 0 0 fcftJS ; P C TBRHUKP C T/U S 9 5//0 2 6 3 3§] 

V l R©£«fcffi^&ftfcPCR*'J:f7-E5!l (iKEB*fflti^«"FS#tt 

(1) 5 ' — GGT AC A A AT ATT GG CTA TTG GCC 
ATT GCA TAC G-3' [S s p 

I] , (EW#»34 4) : 

(2) 5' -CCA CAT CTC GAG G A A CCG GGT CA 
A TTC TTC AGC ACC-3' [Xhol] , (r£?'J#^4 5) : 

(CMV i n t A/BHG-bWyhfl) 

(3) 5' -GGT ACA GAT ATC GGA A A G CCA CG 
T TGT GTC TCA AAA TC-3' [EcoRV], (E?'JS^ 
46) : 

(4) 5 ' — CCA CAT GGA T C C G T A A TGC TCT 
GCC AGT GTT ACA ACC-3' [BamHlK (B2?!]#*§ 4 
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7) : 

(5) 5' -GGT A C A T G A TCA CGT A G A AAA G A 
T CAA AGG ATC TTC T T G — 3 ' [Bell], (EJUS 9 
4 8) : 

(6) 5' -CCA CAT G T C G A C CC GTA AAA AGG 
CCG CGT TGC TGG-3' [Sail], (E£'J#^ 4 9): 

Ltc : 

5 ' —GAG CCA ATA T A A ATG TAC-3' (E?>J#*§5 
0) : [CMV i n t A/k a n'}g£gB} 

5' -CAA TAG CAG GCA TGC-3' (E5U#*#5 1) : L 
BGH/o r ift^gf] 

5' — G CAA GCA GCA GAT TAC-3' (EJWJ'52) 
: [o r l/kan'»fi« 

h i vawigfi?sa«B<oa«?sa 

££f SfcJfc, H 1 VMfflSjBfrF r e vK)SS*iStt5. S^tt, gag» 
r e v^tt?£8Jt±oTl±fft7}c^£0^^^fib^3£L;-r; e v*tl|'l 

fSWiSl/Vk^Wg 160Ore v «c#ttft^*ai5£LfeA^ cffly^fyil, r 
cv/gpl60 DNA T'©-r V • t: *fef£fkO&, g p 1 6 0 iCttT *fn{* 
£fg7j<*1S?LAi^L&t/\, Ctttt, r e v <DSEfi]©IMS«1tS!lSfcJ!lllK.T > Si 

fi 
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c n v £>A£ft©5£SW£i;&C&s r c v $yW&ft r c v &<M&M 

, e n vHg?©«K«ftfcSlg*JH^T r e v «SffttJ»i*ff *il fctf "Mr- 

1. envtf)rev»fM : 

^©Vi^yti. CMVfltWS! (I E) ^at-?- BGHI&S 
* U r-f-^fkatfls^ihEWx Jfctf fc pUC i}I4^T&5S^ ©Hfifc 

HIV (I I IB) e n vSIfg a gjiefftfflliVt^*. </V&»fc 
*>f*>hm\!^C>n?>McmiLT Wmt, gp I 2 0*tgp 160) , r 

-$r — ^yf-F^m^wyiW^xsy-y^stiitH? (t pa) iS£?<ofc 

©fcB&U CMVYybDyAmSCMVI E7Dt-5-Oi5©i?> 

nft^^aeysjsws-sacfctADiisM-acttf-e**. i PA- gP 

1 2 ONCOST?** 

, H I V*at»LTJ:DW»W4) tt(*£«*B«U9, to^T 

1S^r s .Z > x.\iY-7lkWmZ>t^n. 1 ?5<nTztb, VlJns-tPA-gpl 
6 0&r>"V Uns-rc v/g p ] 6 OfciidSLfco t P A-g p 1 6 0-^ 
5£3I«7j<^« r e v/g p 1 6 0, re vfeffttg p 1 6 OM^vX 

K±oT**ti*J:5t, r ev**4lrt-*J:i:ft<, ttffiRj£ft*» g p 1 6 
O&tfg p 1 2 Cftti, fc?b<, gp 1 6 0«5{*Er e v& 

<?tt*f*4-tSBI*fi|l*!> < gp4 l®COOH-;**&#t?g p 1 6 0 rt<D*g$£ 

oSPffijc^iiSftft-pfeao t PA-gp i eowcooH-wafjofet, 
nfcifjsi (t PA-gp i 43) ic-Di^x^f^-^mwiLtco cnt±, cne> 
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nft„ c«g p 1 4 3 

JfflK4£iftiT?w:4< 'J yv-i'voiajo^* tt«o«s«*£i:sj: k 

^a^nS^^f-F^- 7 WJxlf, Leu-Leu) m»gp-l 1 
?/jJ« 18 <„ LW-jT, g p 1 4 3tt. (r e v«ftKfT?«i:t 
tCfcO) en v*>;<*K<0?g£*«*S-y\ *0?££gg p 1 6 0 fcitRLT 

o t p a - g P i 4 3*. ^sio^^&asiif'fflaMS^-rafcfe© r e v(S?? 

tt-gSH (RRE) E?iJ (3 5 0 bp) (02e.*:a-9-l'U>'h?§M^St«k»3, 2 
5KE$gLfco C£0^Sf*g p 1 4 3/mu t R R Ett2-OCfl3.il : g p 1 2 0 
/4 io#y/^iMMB»«fflo»S 0BJ6A) Xfifitff 088 B) ©v^n*» 

0E»-rstt(**IIHLfcfci'^4it*ftOft*tB|«Lft. 
«HB»n»A#K*W* g p 1 6 0/g p 1 2 0©J88iJH<Wi£!it«F. LISA 

SBirrSfcfetlHjSLfc. 2 9 SMiO'TV ■ k" hD»R»A, tt^TMHS* 

mm/mm gP i2o ©sm*^ -5 c t ic a o . «Toti«*»ft : ( n t 
p A- g P i e ott, MMmm^mm^<Di&mTm®n¥fft*m$L-z>^. 

r e v/g p 1 6 0 £K>t>5- 1 Ofg'>&^g p 1 2 O^MLTc : (2) tP 
A-gpl43tt, <£;K*P©«££g p I 4 3Tr, r e v/gp 1 60 iDt 

3-6fi?^< g p i 2 0*MU cft[c<kt> g p i 6 o©«a«f-;W: 

ftmi*'}\i*Bc?c tmmstiz ; at* (3) t p a- r p i 4 3/mu 1 

RRE A&O'Btt, JgftAKOt^Tjiy/^^WffllWMKfetfWBSn/tfe© 
03, Si© tPA — gpl4 3<kt> 1»~ 1 OfiMV* V/^^H©5ESi7k^*t /t^> 
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KW«ftit)JDfc#£* JKlAtefbgpl 4 3©'jyV-AA^M^ifti^0)|i>^|p] 

*»6»iW«ti8 g p 1 2 oE5U*. N Ph — 3f«8 ( t P 

A'J-^-) XttCOOH-*iS ( gP 4 1) oi,^-fti*«ice:ti6oaaE«^tr 

02-7li, g p 1 4 3<"<-X©lg3gtt, tf%L<lt t PA-g p 1 4 3 

cwr«DNA7*^yfcLT©ttffl*s«rraf f ->*^-. 02a, t PA 

- 1 4 3 (o p t 4 1 ) #GMT= 1 0 3 ©3iBPST'K-g p I 2 0 jnttJ&SSfcijSf 
PS-r^dt^^-Tc 03-t'ti, gpl 4 3^-X0$3g#£#ty&ofr£)DNA 
1 2 oftft^ffitfiJ&Stv Jt&2ttT^§ 0 04 
(±, t PA-gp 1 SOffiZmtttttLrc. t PA-gp I 4 3St/t PA- I 

4 3/mu t RRE<9{[l#W&Mli^-fo B5T(±, t PA-g p 1 4 3ffl£ 
ftCoptAM'opt BBmoMfilC-O^Ttfi- g p 1 2 om<*<Oit^IM 
StlT^So @6tt, *X50DNA9^f->}SS{C^<H I V^K^fStpa 
Sift:0«4*ffiJif «, tPA-g p 1 4 3-o p t ARVl PA-gp 1 4 3 
-opt B^tsm-O^CODN AU i'^-ycomtl^to m7 *>, [PA-gp 

1 4 3-0 p t A, t P A-g p 

1 43-optR, tPA-gpl 43-optA-g I yBRtftPA-gp 
1 4 3-o p t B-g 1 y B*-i-tf^aDNA7^^y^^«H I V^fQ^ 

2. ^>£W%mfr5j&ygn-5 6 p 1 2 0<Dgg31 : 



(78) 



2 0 0 0 - 5 1 6 A A 



-!±^M^A2 9 3«7-g p l 2 0<nK^«tB/5>ifc*t»fc5U fr-^7x 

nag p i eotwu^ffiToSHHeJS^sti*. 

3. HIV e n v 4-U ? >? V^yKXrt 
*;jffifl)WffliU: t PA-g P 

l 2 0DNA«BS**ffl^T^*. (i.m.) Rtfftrt (i. d. ) 7 

^Vlgf-MSSfc, CO^$-KOV^, 100, 1 0, &t>* 1 m R®Jil'.itT- 

: l l7j<^T-c02-3l"|c07i'-f->«M<73^t> MttiSft (GMT = 1 0 3 -l 0') 

*siJBu/£. *-<fOjssastt, ^(^M-gp 1 2offi«;rtifi&iE«i&Hjfi«c#ii 
ts mmsw-i'v- ti'hnti®&o : -y-'rh*Y>w ; £:4ci^Tite?ns^ 

/<-TSBSBlS«tt, i. dcfeOti. m. 7 "JflSfrofc. « 

^{4, :09^f VKOV^TIi, i. m. iJrkKLT, i. d. Vt + yftmt 

4. vfrXfcfcfr&g p 1 2 0DNA7fr7->jgfl^V>l/^-T3BBaft& : 

gp 1 2 0 D N A 7 P-J-yHcMli.* Tii- 1 fWh*-l'>Wo7-i-* 

er&fr^ i i.-4%izth,z. tL<ttt<ff^g-Y^-7xD> 



(79) 



1$S2 0 0 0-5 1 6 4 4 



»«stt$M£*<E3iu h i vijijww^#o3sa*«fti^*e«oit»tHaftf»e. 

5. env DN A7^y%frjnfttgg : 

gp 1 2 0DNA7f*>4Jg«Lfc5Fy-<fA/ (AGM) TkX}T1}f*?)\s ( 
RHM) (42-3N(07*f-V«afl3affi*f?iffl«ffQ5iftL^«f, Ctitiifi 

- s p 1 6 0 43^ 5, < tt g p 1 2 0 ^MftJ: t) fe*»*ift:©««K|JU5!fi'r%« 
WSxl^T'feSti/^H I V7*f->«SFP©B*0Jiiiakafc, g P 1 6 0-<- 

■v>XiRtfAGMK:±5#ttftSi3»t PA-gp 1 2 0 7 ?f->£7 tff->m9 
LTzo cn6£>fj$!tt5 0 0-5 0 0 0£>ISB© (ffllelttlE^ffll-^) ta-V 

gp 1 6 O^-XW?^ X r e v-gp 1 6 0Rfft PA-gp 1 6 0 It 

(ifgV^}n{*±lfflL,^4C^^o tPA-gpl43 7*7X5 K£fflWi:f£$<D« 
JBOttitttt, ZMV>y>?=f->mi®&, -7>>XRtfAGMfc*n,vr>l o 3 ^ 

(gmt) Lne-of-fit BSizkipoitbDa 

ft«Ktt***<a«LT^*Cf:*3?r. t PA-gp 143 

/mutRRE ASrfB^^^-tiDxT. 5lftJS&, 9#t 7^;1/X©#S)K 
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6. VMC&i2> c n v DNA y^Vft-fhCT I.tSPF: 

84 tt, g p 1 2 0 tkTS gpl 60/1 RES/r e v I) N 9-J-y& 
HLftRHMOCTL lS?W)W*Mtf *«tt 

, #3SEOMHC^7XJSiJffiCTL?Sft*^L.ft (I7i 2 0 T' 
O2 0-3 5%OWfWW4 1 >MStt) SB 4 ©7 ctit»»?SttB 

a*4<kt,74r^H J tti6«)lJ-**»Ott5 0%T»«U Cfttt, fiffiW 

&jSSffl 2 0 
S 1 V/H IV (S H IV) ^^-7 : 

fittfH I v- l 7d>*>©B«ft/J*KIW*±-e±a**tt, cw'M/l/X 
tig^®!fe^-i';l/Xtg%*r;U*^<c:i:T*fe5„ H I VK®8icM3£t-£-> 
57>^ 7 F±r>-<;U^ (S IV) *»r*yif;Hi:»S(4bTATDSt5l*iac 
tiw, h i v- i 7-f»/xiMHWc«Sftbi»ait-o»«aB^y^yy- 

s i v&tfn i vyyA«u-s5A^7ij y v^^^xmnmsn, cnb 

t±T*yif;l'C*fL-i:t!g5fe14T'35i3, froigSftMa A I D S £3l€fi!i: Ui*5 
o CfO'^^-Y^X^MS H I V-4 (I I IB) T'<&£ (LIS, J. of 
Acquired Immune Deficiency Syndrome 
, Vol. 5, 6 3 9-646 (t 9 9 259 ) . C^^/l/Xti, iMBmfclr 
t a t&tfr ev, JfctfElfliME? c n v S IV (MAC 2 3 9) fJ 

A^&tSo mm I V7^^><DJK9J«*^»tte n v CS-tK fci(k CO'W 
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^XSFDNA HIV envl£a&tffiift*.HI V env>W« 
©&62jfc"3^TKSILfc„ 0 1 Ott, ^-ti^n. HIV en vs&P 

$ y^zmrxyvMcy ?3->mMLtcmcmt>ti&tn- g p 1 2 0 e l i 

SAM&IfSHI V— 4 (I I IB) tf-OUXfffctSttaffifcaVf,, ChbC 
;l/^5>*«SftU" DNA*7*f-vj^Lfc^1M/littfflBJIi 

SU«WWflWif*tt^Lfttf*«lfM*l*S«4*»-aft. C*i60*;HCSHI V- 
4 (I I I B) £T^»BBRtf*y/<*«<*>#©tf;W± 
tfftU CftfCttLT, env DNA2W*y/<*IftDif#iWM«Sftfcti© 
tt^fflnjfj^ S H I V^-Ol'Xlfoffi^^&frofCc, Cti^+JvWi, bJ 



(82) 



Vf-& Z 0 0 0-516-1 <1 



83 81 % # : 1 

ffi5ij©I$ : 4 8 6 4 

gH ai cd s : mm 
m cd K : - # St 

b * a v - : S ffj m 

Si M(D mm : DNA (genomi c) 
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1$^ 2000-516445 



TCGCGCGTTT CGGTGATQAC GGTCAAAACC TCTGACACAT CCAGCTCCCG GAGACGGTCA GO 

CAGCTTGTCT GTAACCGGAT GCCGGGAGCA GACAAGCCCG TCAGGGCGCG TCAGCGGGTG 120 

TTGGCGGGTG TCGGGGCTGG CTTAACTATG CGGCATCAGA GCAGATTGTA CTGAGAGTGC 180 

ACCATATGCG GTGTGAAATA CCGCACAGAT GCGTAAGGAG AAAATACCGC ATCAGATTGG 240 

CTATTGGCCA TTGCATACGT TGTATCCATA TCATAATATC TACATTTATA TTGGCTCATG 300 

TCCAACATTA CCGCCATGTT GACATTGATT ATtGACTAGT TATTAATAGT AATCAATTAC 3 SO 

GGGGTCATTA GTTCATAGCC CATATATGGA GTTCCGCGTT ACATAACTTA CGGTAAATGG 420 

CCCGCCTGGC TGACCGCCCA ACGACCCCCG CCCATTGACG TCAATAATGA CGTATCTTCC 480 

CATACTAACG CCAATAGGGA CTTTCCATTC ACCTCAATQG GTGGAGTATT TACGGTAAAC 540 

TGCCCACTTG GCAGTACATC AAGTGTATCA TATGCCAAGT ACGCCCCCTA TTGACGTCAA GOO 

TGACGGTAAA TGGCCCGCCT GGCATTATGC CCAGTACATG ACCTTATGGG ACTTTCCTAC 650 

TTGGCAGTAC ATCTACGTAT TAGTCATCGC TATTACCATG GTGATGCGGT TTTGGCAGTA 720 

CATCAATGGG CGTGGATAGC GGTTTCACTC ACGGCCATTT CCAAGTCTCC ACCCCATTGA 780 

CGTCAATGGG AGTTTGTTTT GGCACCAAAA TCAACCGGAC TTTCCAAAAT GTCCTAACAA 840 

CTCCGCCCCA TTGACGCAAA TGGGCGQTAG QCGTGTACGG TGGGAGGTCT ATATAAGCAG 90 0 
AGCTCGTTTA GTGAACCGTC AGATCGCCTG GAGACGCCAT CCACGCTGTT TTCACCTCCA 960 

TAGAAGACAC CGGGACCGAT CCAGCCTCCG CGGCCGGGAA CGGTGCATTG GAACGCGGAT 1020 

TCCCCGTGCC AAGAGTGACG TAAGTACCCC CTATAGAGTC TATAGGCCCA CCCCCTTGGC 10B0 

TTCTTATGCA TGCTATACTG TTTTTGGCTT GGGGTCTATA CACCCCCGCT TCCTCATGTT 1140 

ATAGGTGATG GTATAGCTTA GCCTATAGGT GTGGGTTATT GACCATTATT GACCACTCCC 1200 

CTATTGGTGA CGATACTrTC CATTACTAAT CCATAACATG GCTCTTTGCC ACAACTCTCT 126 D 

OTATTGGCTA TATGCCAATA CACTGTCCTT CAGAGACTGA CACGGACTCT GTATTTTTAC 13 20 

AGGATGGGGT CTCATTTATT ATTTACAAAT TCACATATAC AACACCACCG TCCCCAGTGC 1380 

CCGCAGTTTT TATTAAACAT AACGTGGGAT CTCCACGCGA ATCTCGGGTA CGTQTTCCGG 1440 
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000-5IR44 



ACATGGCCTC TTCTCCGGTA GCGGCGGAGC TTCTACATCC GAGCCCTGCT CCCATGCCTC 1500 

CAGCGACTCA TGGTCGCTCG GCAGCTCCTT GCTCCTAACA GTGGAGGCCA GACTTAGGCA 1560 

CAGCACGATG CCCACCACCA CCAGTGTCCC GCACAAGGCC GTGGCGGTAG GGTATGTGTC 1620 

TGAAAATGAG CTCGGGGAGC GGGCTTGCAC CGCTGACGCA TTTGGAAGAC TTAAGGCAGC 1680 

GGCAOAAGAA GATGCAGGCA GCTGAGTTGT TGTGTTCTGA TAAGAGTCAG AGGTAACTCC 1740 

CGTTGCGQTG CTGTTAACGG TGGAGGGCAG TGTAGTOTGA GCACTACTCG TTGCTGCCGC 1800 

GCGCGCCACC AGACATAATA GCTGACAGAC TAACAGACTG TTCCTTTCCA TGGGTCTTTT 1860 

CTGCAGTCAC CGTCCTTAGA TCTGCTGTGC CTTCTAGTTG CCAGCCATCT GTTGTTTGCC 1920 

CCTCCCCCGT GCCTTCCTTG ACCCTGGAAG GTGCCACTCC CACTGTCCTT TCCTAATAAA 198D 

ATGAGGAAAT TGCATCGCAT TGTCTGAGTA GCTGTCATTC TATTCTCGGG GGTGGGGTGG 2040 

GGCAGCACAG CAAGGGGGAG GATTGGGAAG ACAATAGCAG GCATGCTGGG GATGCGGTGG 2100 

GCTCTATGGG TACCCAGGTG CTGAAGAATT GACCCGGTTC CTCCTGGGCC AGAAAGAAGC 2160 

AGGCACATCC CCTTCTCTGT GACACACCCT GTCCACGCCC CTGGTTCTTA GTTCCAGCCC 2220 

CACTCATAGG ACACTCATAG CTCAGGAGGG CTCCGCCTTC AATCCCACCC GCTAAAGTAC 2280 

TTGGAGCGGT CTCTCCCTCC CTCATCAGCC CACCAAACCA AACCTAGCCT CCAAGAGTGG 2340 

GAACAAATTA AAGCAAGATA GGCTATTAAG TGCAGAGGGA GAGAAAATGC CTCCAACATG 24 00 

TGAGGAAGTA ATGAGAGAAA TCATAGAATT TCTTCCGCTT CCTCGCTCAC TGACTCGCTG 2460 

CGCTCGGTCG TTCGGCTGCG GCGAGCGGTA TCAGCTCACT CAAAGGCCCT AATACGGTTA 2S2 0 

TCCACAGAAT CAGGGGATAA CGCAGGAAAG AACATGTGAG CAAAAGGCCA GCAAAAGGCC 258 0 

AGGAACCGTA AAAAGGCCGC CTTGCTGOCG TTTTTCCATA GGCTCCGCCC CCCTGACGAG 2640 

CATCACAAAA ATCGACGCTC AAGTCAGAGG TGGCGAAACC CGACAGGACT ATAAAGATAC 27 00 

CAOGCGTTTC CCCCTGGAAG CTCCCTCGTG CGCTCTCCTG TTCCGACCCT GCCGCTTACC 27 €0 

GGATACCTGT CCGCCTTTCT CCCTTCGGGA AGCGTGGCGC TTTCTCAATG CTCACGCTGT 2820 

AGGTATCTCA GTTCGGTGTA CGTCGTTCGC TCCAAGCTGG GCTGTGTGCA CGAACCCCCC 2880 

CTTCAGCCCG ACCGCTGCGC CTTATCCGGT AACTATCGTC TTGAGTCCAA CCCGGTAAGA 2940 

CACGACTTAT CGCCACTOGC AGCAGCCACT GGTAACAGGA TTAGCAGAGC GACGTATGTA 3 000 
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CCCCCTGCTA CACAGTTCTT GAACTGGTGG CCTAACTACG GCTACACTAG AAGGACAGTA 30 60 

TTTGGTATCT GCGCTCTGCT GAAGCCAGTT ACCTTCGGAA AAAGAGTTGG TAGCTCTTGA 3120 

TCCGGCAAAC AAACCACCGC TGGTAGCGGT GGTTTCTTTC TTTGCAAGCA GCAGATTACG 3180 

CGCAGAAAAA AAGGATCTCA AGAAGATCCT TTGATCTTTT CTACGGGGTC TGACGCTCAG 3240 

TGGAACGAAA ACTCACGTTA AGGGATTTTG GTCATGAGAT TATCAAAAAG GATCTTCACC 3300 

TAGATCCTTT TAAATTAAAA ATGAAGTTTT AAATCAATCT AAAGTATATA TGAGTAAACT 3360 

TGGTCTGACA GTTACCAATG CTTAATCAGT CAGGCACCTA TCTCAGCGAT CTGTCTATTT 3420 

CGTTCATCCA TAGTTGCCTG ACTCCGGGGG GGGCGGGCGC TGAGGTCTGC CTCGTGAAGA 3480 

ACGTGTTGCT GACTCATACC AGGCCTGAAT CGCCCCATCA TCCAGCCAGA AAGTGAGGGA 3540 

GCCACGQTTG ATGAGAGCTT TGTTGTAGGT GGACCAGTTG CTGATTTTGA ACTTTTGCTT 3 600 

TGCCACGGAA CGGTCTGCCT TGTCGGGAAG ATGCGTGATC TGATCCTTCA ACTCAGCAAA 3660 

AGTTCGATTT ATTCAACAAA CCCCCCGTCC CGTCAAGTCA QCGTAATGCT CTGCCAGTGT 3720 

TACAACCAAT TAACCAATTC TOATTAGAAA AACTCATCGA GCATCAAATG AAACTGCAAT 3780 

TTATTCATAT CAGGATTATC AATACCATAT TTTTGAAAAA GCCGTTTCTG TAATCAACCA 3 840 

GAAAACTCAC CGAGGCAGTT CCATAGGATG GCAAGATCCT CGTATCGGTC TGCGATTCCG 3900 

ACTCGTCCAA CATCAATACA ACCTATTAAT TTCCCCTCGT CAAAAATAAG GTTATCAAGT 3960 

GAGAAATCAC CATGAGTGAC GACTGAATCC GGTGAGAATG GCAAAAGCTT ATGCATTTCT 4020 

TTCCAGACTT GTTCAACAGG CCAGCCATTA CGCTCGTCAT CAAAATCACT CGCATCAACC 4080 

AAACCGTTAT TCATTCCTGA TTGCGCCTGA GCGAGACGAA ATACGCGATC CCTGTTAAAA 4140 

GGACAATTAC AAACAGGAAT CGAATGCAAC CGGCGCAGGA ACACTGCCAG CGCATCAACA 4200 
ATATTTTCAC CTGAATCAGC ATATTCTTCT AATACCTGGA ATGCTGTTTT CC CGGGGATC 4260 
GCAGTGGTGA GTAACCATGC ATCATCAGGA GTACGGATAA AATGCTTGAT GGTCGGAAGA 4320 
GGCATAAATT CCGTCAGCCA GTTTAGTCTG ACCATCTCAT CTGTAACATC ATTGGCAACG 4380 
CTACCTTTGC CATGTTTCAG AAACAACTCT GGCGCATCGG GCTTCCCATA CAATCGATAG 4440 
ATTGTCGCAC CTGATTGCCC GACATTATCG CGACCCCATT TATACCCATA TAAATCAGCA 4500 
TCCATGTTGG AATTTAATCG CGGCCTCGAG CAAGACGTTT CCCGTTGAAT ATGGCTCATA 4560 



ACACCCCTTG TATTACTGTT TATGTAAGCA GACAGTTTTA TTGTTCATCA TGATATATTT 
TTATCTTGTC CAATQTAACA TCAQAOATTT TOAGACACAA CGTGGCTTTC CCCCCCCCCC 
CATTATTGAA GCATTTATCA GGGTTATTGT CTCATCAGCG GATACATATT TGAATGTATT 
TAGAAAAATA AACAAATAGG GGTTCCGCGC ACATTTCCCC GAAAAGTGCC ACCTGACGTC 
TAAGAAACCA TTATTATCAT GACATTAACC TATAAAAATA GGCGTATCAC GAGGCCCTTT 
CGTC 

|2$iJS^ : 2 

: 7 8 

ga n © m ■. & ■ 

m © IS : - * « 
b * a 9 - ; a m * 

iK^JCDa® : ffll © & $ 

S ft : / d e s c = " * U =f 7 * U * * K " 

GATCACCATG GATGCAATGA AGAGAGGGCT CTGCTGTGTG CTGCTGCTGT GTGGAGCAGT 60 
CTTCGTTTCG CCCAGCGA 78 

S3 « * : 3 

S3 9J cd ft $ : 7 8 

SH Kl © S : W 
: - 



4620 
4680 
4740 
4800 
4860 
4864 



(87) ft-M 2 0 0 0 - 5 1 6 A A 

]. 7fi P 5? - : m®K 

ft JflJ © S ft : 

(i(iSi:/desc = y d H V t f F " 

GATCTCGCTG GGCGAAACGA AGACTGCTCC ACACACCAGC AGCACACAGC AGAGCCCTCT 6 0 

CTTCATTGCA TCCATGGT 78 

sa m % ^ : 4 

fid J*J © & 5 : 3 9 

Ad m © m • &® 

ffl <nW. : - * 81 
|- D * - : B Jfl # 

fu j»j © m £f : « ffl $ & 

ffl ffi : / d e s c = "*>J=f**U**-l r " 
A! #d 

CCCCGGATCC TGATCACAGA AAAATTOTGG GTCACAGTC 39 



S yj $ ^ : 5 

ffi£>J©ft2 : 4 8 

e n © S : it tt 



(88) 0 0 0-5 1 (> A A 

: -*« 
Y D >>• - : I|« 

e *i <z> ft a : mamm. 

ffi»:/desc= "J'J^ntfF" 
E BJ 

CCCCAGGAAT CCACCTGTTA GCGCTTTTCT CTCTGCACCA CTCTTCTC 48 

SB m CD g & : 3 5 
& W 0 M : % St 
18 ffl K : - * ft 
h # n S> - : fi M « 

M:/desc= " * U rf * * U * f- K " 
B9J 

GGTACATGAT CACAGAAAAA TTGTGGGTCA CAGTC 3 5 



SE«^ : 7 



(89) £f£ 2000-516445 

s n 0 m ■. « a 

IS © & : - * II 
E5>JcD«S:fl!l<D&8g 

IS : / d e s c = " * 'J =f 5? ir V Or K " 

CCACATTGAT CAGATATCTT ATdTTCTrC TCTCTGCACC ACTCTTC 47 

K?!J#^ : 8 

£ W © ft * : 87^1 
E?J©S : 

: -*« 
h # o j; - : IB m * 
SB 5U 0 a M : * ^ * b* 
SB 

Thr Asn Trp Leu Trp Tyx lie Lys 
1 5 



I3?'J#^ : 9 

BB 81 © g £ : 1 2T X J Wi 



mm (dm : 7 5. j m 

«©» : - * « 

h * n v - : A £ « 

IB 5>J o a JS : ^ y f- K 

nzn 

Lys Ala Lys Arg Arg Val Val Gin Arg Olu Uya Arg 

1 5 10 

82 n * 9 : 1 0 

E SI © £ £ : 1 2 T ^ / S£ 

@a ?u © i : 7 $ y m 

l<8» : - * m 

V # d y - : ifi M tt 

& SJ © *1 » : ^7"^ F 

Lys Ala Gin Asm His Val Val Gin Asn Glu His Gin 

y 5 " 

: 1 1 

BE 81 © ft $ : 4 2 
S3 9U © S : & Sfc 



(91) #^2 0 0 0-5 1 6 4 4 5 

m V> ft : - * ft 

V * D V ~ : Il« 

E fll 0 & S : fit © 4* 8 

M : / d e s c = 'Jd? 

CTGAAAGACC AGCAACTCCT AGGOAATTTG GGGTTGCTCT GG 42 

BBI** : 1 2 
fijaofi* : 5 8 

mm com ■. % m 
m<z>& ■ - * ® 

h # D y - : fi §H « 
B ?!) © It S : ft © M 

Il:/desc= " * 'J =f * * V * * Y " 

mm 

CGCAGGGGAG GTGGTCTAGA TATCTTATTA TTTTATATAC CACAGCCAAT TTGTTATG 



R?|J&^ : 1 3 
M©ft£ : 3 0 



(92) 

is n 0 m mm 
®a>& : - * m 

h tK O if ~ : il « « 

k yj © a « : m © $ eg 
Si ?y 

GGTACACCTA GGCATCTGGG CCTCCTCTCG 

SH fll ft 9 : 1 4 

?!l © J5 $ : 5 4 
SWOB : 

«f © & : - * « 

h ^ d >>* - : m m « 
sjyoaa : ffc © 8 b 

SS : / d e s c = " 'J p jr * u * ? K " 
EM 

CCACATGATA TCGCCCGGGC TTATTATTTG ATGTACCRCA GCCAGTTGGT GATG 54 



Wf#2 0 0 0-5 I !> 



30 



(93) 

ffi : 1 5 

K?>J©&£ : 4 3 

s n © s : a gg 

tt © IS : - * « 

f # n 5? - : it M # 

BB 99 CD 81 « : flfe © $ gg 

GGTACACTGC AGTCACCGTC ctatggcagg aagxagcgga gac 

12?J#^ : 1 6 
13 9i CO ft £ : 3 2 
SB 81 © 3£ : ft K 
« © » : - * M 
b * n 5? - : B $g « 
M © » 8 : & © ffc £ 

mm : / d e s c = "t'JdxHtf F" 

CCACATCAGG TACCCCATAA TAGACTGTGA CC 



(#12 0 0 0-5 1 6 4 4 5 



43 



32 



(94) 

: 1 7 
S2 n © ft 3 : 4 0 
SB ?'J © §y : & » 

t§ © st : - * m 
b * d •>* - : a ^ # 
& pi® mm ■. ffe©M 

g S : / d e s c = "t'j37H^?r 
82 ?J 

GGTACATGAT CAACCATGAG AGTGAAGGAG AAATATCAGC 

m Pi 3 * : 1 8 
S?J0S^ : 4 3 
12 ?J © S : & m 

m^m ■. - * m 

V □ y - : ft $ # 
E^JOlS : ft 0 « ffi 

S ^ : / d e s c = " * U * I- ^ * K " 
£81 

CCACATTGAT CAGATATCCC CATCTTATAG CAAAATCCTT TCC 



WJi 2 0 0 0 - .'i 1 6 4 4 f) 



40 



43 



(95) *$fg 2000 - 5 16445 

& n § * .- i 9 

K?|J©S:$ : 4 3 
BB J»J © S : « $ 
ft ® ft : - * * 

h * n s? - : a m « 
e ai ® a s : «i©^^ 

ft M : / d e s c = " * 'J =f y. >? V * ? " 
B9J 

CCACATTGAT CAGATATCCC CATCTTATAG CAAAATCCTT TCC ^ 

Saajg^ : 2 0 
BB M CD fi $ : 4 8 
BE 81 © m : M 

rnvm : -*m 

b # D y - : ||« 
E 3?IJ CD 3 8 : fib © $ © 
tt*:/desc= "^'J^n^f 

CCTGTGTCTG AGTTTAAACT GCACTCATTT GAAGAATGAT ACTAATAC 48 



(96) «f&2 0 00-.') 16-14 !) 

EBIffS : 2 1 
m M © £ $ : 3 5 
S3 fl| © S : 
m © ft : -*» 
h # n !> - : ll« 

s3?j©iim : ffi © m 

lS:/desc - " * 'J =f * * w * * Y " 
SB3J 

GGTACATGAT CACACAAAAA TTGTOGGTCA CAg^ 3 5 

IB«*§- : 2 2 
BE ?0 © ft £ : 5 3 

81 © g : « a 
R®K : 

h 51? P - : « « « 

ie ?y © « $ : i&cDm® 

mm : / d e s c = "^'Jrf^^U^-^ K ■ 
£31 

CCACATTGAT CAGCCCGGGC TTAGGGTCAA TAGCCCTGCC TCACTCTGTT CAC S3 



(97) ^2 0 0 0-5 1 6 4 4 5 

S3 n # 9 : 2 3 
SB ?!J ® H £ : 4 1 
SB ?0 © £ : ft $ 
$ O ft : - * m 
V * n y - : jgftiK 
iB?J©a^ : ft <Z) ft R 
mm : / d e s c = "^'Ji^ntf F" 
BBFJ 

CTGAAAGACC AGCAACTCCT AGGGATTTGG GGTTGCTGTG G 41 

13 8J S ^ : 2 4 
SB *TJ CD $ : 5 3 
SB ?<J 0 S : $ IS 

m ® m : - * m 

^p^ - : if^^ 
SBFiJcDM : ft OD gg 

a $C : / d e s c = " # V 3 7 ? U * ? h'" 

CCACA^AT CAOCCCGGGC TTAGQGTGAA .AGCCCTCCC TCACTCTGTT CAC 



(98) Vf£ 2 0 0 0-5 ! B 4 \ 

I3 8J#^ : 2 5 
EJOCSS : 3 7 

s *i © si .• %m 

uoj; - : m m * 
e pj o> a a : ft © a » 

lS:/desc = 
63 8J 

GGTACACAAT TGGAGGAGCG AGTTATATAA ATATAAG 31 

SH J7IJ # ^ : 2 6 
BS 81 © ft $ : 4 8 
S2 *| © 9 : it 
|g©& : -*« 

& ?y © *t & '• fit © & g£ 

m m : / d e s c = "#y=*3f^J/*^K" 
SBF'J 

CCTGTGTGTG ACTTTAAACT GCACTGATTT GAAGAATGAT ACTAATAC 



(99) ft* 2000-516445 

E5»J#-^ : 2 7 

K 81 ® g £ : 67^1 

bb n o) m : 7 x j m 

^ffllSc : -*» 

SB fll © S « : h* 
B3?!i 

Asn Arg Leu He Lys Ala 
1 5 

S3 31 $ 9 : 2 8 
82 ?!J © ft $ : 6 2 
SE ?J 0 S : ft n 
®<D& : -** 
b # D V - : jfi & #c 
BB fll © « * : fteofe^ 
II : / d e s c = 
S3 

CCACATGATA TCGCCCGGGC TTATTACGCC TTGATCAGCC GGTTCACAAT GGACAGCACA 60 
GC 62 



(100) W-S2Q 0 0-5 16 4 4 

S 81 & 9 : 2 9 
B3 81 © H S : 5 4 
E 81 © S : $ » 
«©»:-** 
K * D y - : fi « # 

s ai © m m ■. * © ft a 

: /d s s c = 'J^^Htf-F" 

EH 

CTGACCCCCC TGTGTGTGGG GGCTCGCAGT TCTAACACCT CAGTCATTAC ACAG 54 

EMIf : 3 0 

S3 #J © ft $ : 3 0 5 
G 99 © S : 4fc 8 
M © & : - * £ 
h d y - : m ® « 

E 81 ® « K : DNA (genomi c) 
SB 8J 



(101) 



^2 0 0 0-5 1 6-1 4 5 



r^c CCT ™- ™» ™ - 

TC „ ™<=c c^ OT — — — 2 

TAAAC 

gfi *J # ^ : 3 1 

S3 ?ij CD SS : « » 
®0)WL : -** 
MP-y- : £ * tt 

E2 ft © S m : D N A (genomic) 

un 

AGTTTAAACT GCACAGACCT GAGGAACACC ACCAACACCA ACAACTCCAC AGCCAACAAC 60 

AACTCCAACT CCGAGGGCAC CATCAAGGGG GGGGAGATGA AGAACTGCTC CTTCAACATC 120 

ACCACCTCCA TCAGGGACAA GATGCAGAAG GAGTATGCCC TGCTGTACAA GCTCGACATT 180 

GTGTCCATTG ACAATGACTC CACCTCCTAC AGGCTGATCT CCTGCAACAC CTCTCTCATC 2 4D 

ACCCAGGCCT GCCCCAAAAT CTCCTTTGAG CCCATCCCCA TCCACTACTG TGCCCCTGCT 300 

CGCTTTGCCA TCCTGAAGTG CAATCACAAG AAGTTCTCTG GCAAGGGCTC CTGCAAGAAT 360 

GTGTCCACAG ToCAGTGCAC ACATGGCATC AGGCCTGTGG TGTCCACCCA GCTGCTGCTG a20 

AATGGCTCCC TGGCTGAGGA GGAGGTGGTC ATCAGGTCTG AGAACTTCAC AGACAATGCC 480 

AAGACCATCA TCGTGCACCT GAATGAGTCT GTCCAGATCA ACTGCACCAG GCCCAACTAC 540 

AACAAGAGGA AGAGGATCCA CATTGGCCCT GGCACGGCCT TCTACACCAC CAAGAACATC 60 „ 

ATTGGCACCA TCAGGCAGGC CCACTGCAAC ATCTCCAGGG CCAAGTGGAA TGACACCCTG g 60 

AGGCAGATTG TGTCCAAGCT GAAGGAGCAG TTCAAGAACA AGACCATTGT GTTCAACCAG 720 

TCCTCTGGGG GGGACCCTGA GATTGTGATG CACTCCTTCA ACTGTGGGGG GGAGTTCTTC 78Q 

TACTGCAACA CCTCCCCCCT GTTCAACTCC ACCTGGAATG GCAACAACAC CTGGAACAAC 8 40 

ACCACAGGCT CCAACAACAA CATCACCCTC CAGTGCAAGA TCAAGCAGAT CATCAACATG 900 

TGCCAGGAGG TGGGCAAGGC CATGTATGCC CCCCCCATTG AGGGCCAGAT CAGGTGCTCC 960 

TCCAACATCA CAGGCC1GCT GCTGACCAGG GATGGGQGGA AGGACACAGA CACCAACGAC 1020 

ACCGAAATCT TCAGGCCTGG GGGGGGGGAC ATGAGGG AC A ATCGC 10g5 
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ffl#J#^ : 3 2 

SB 8| © ft £ : 3 5 4 
K *J <Z> 8! : B 

a ® & : - * «a 

h * d y - : a $ « 

SMffliS ; DNA (genomic) 

GACAATTGGA GGAGCGAGTT ATATAAATAT AAGGTGGTGA AGATTGAGCC CCTGGGGGTG 60 

GCCCCAACAA AAGCTCAGAA CCACGTGGTG CAGAACGAGC ACCAGGCCGT GGGCATTGGG 120 

CCCCTCTTOC TGGGCTTTCT GGGGGCTGCT GCCTCCACAA TCGGCGCCGC TAGCATGACC 180 

CTCACCGTGC AAGCTCGCCA GCTGCTGAGT GGCATCGTCC AGCAGCAGAA CAACCTGCTC 24 0 

CGCGCCATCG AAGCCCAGCA GCACCTCCTC CAGCTGACTG TGTGGGGGAT CAAACAGCTT 300 

CAGGCCCGGG TGCTCGCCGT CGAGCGCTAT CTGAAAGACC AGCAACTCCT AGGC 354 

E?J#t: 33 

S3 n (O & £ : 3 5 4 

sa m © s : $ m 

m<D Wi : ~*ffl 
YXvt?-- : QtE M 

1?|J©II : DNA (genomic) 

u n 
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GACAATTGGA GGAGCGAGTT ATATAAATAT AAGGTGGTGA AGATTGAGCC CCTGGGGGTG 60 

GCCCCAACAA AAGCTAAGAG AAGAGTGGTG CAGAGAGAGA AGAGAGCCGT GGGCATTGGG 120 

GCCCTGTTTC TCGGCTTTCT GGGGGCTGCT GGCTCCACAA TGGGCCCCGC TAGCATGACC 180 

CTCACCGTGC AAGCTCGCCA GCTGCTGAGT GGCATCGTCC AGCAGCAGAA CAACCTGCTC 240 

CGCCCCATCC AAGCCCAGCA GCACCTCCTC CAGCTGACTG TGTGGGGGAT CAAACAGCTT 300 

CAGGCCCGGG TGCTGGCCGT CGAGCGCTAT CTGAAAGACC AGCAACTCCT ACGC 354 



SL ?<J f t 3 4 

K ? ij <D £ $ : 3 8 7 

u mam : Wt 

m <d & : - * m 

h * O ^ - : K 

S^JOlS : DNA (genomic) 

CCTAGCCATC TGGGGCTGCT CTGGCAAGCT GATCTGCACC ACAGCTGTGC CCTOGAATGC 

CTCCTGGTCC AACAAGAGCC TGGAGCAAAT CTGGAACAAC ATGACCTGGA TGGAGTGGGA 

CAGAGAGATC AACAACTACA CCTCCCTGAT CCACTCCCTG ATTGAGGAGT CCCAGAACCA 

GCAGGAGAAG AATGAGCAGG AGCTGCTGGA GCTGGACAAG TGGGCCTCCC TGTGGAACTG 

GTTCAACATC ACCAACTGGC TGTGGTACAT CAAAATCTTC ATCATGATTG TGGGGGGCCT 

CGTGGGGCTG CGOATTGTCT TTGCTGTGCT GTCCATTGTG AACCGGGTGA GACAGGGCTA 
CTCCCCCTAA TAAGCCCGGG CGATATC 



mn&% : 3 5 

Si 91 <D & £ : 2 6 9 

ia n o st : m 
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St © S : - * « 

h a V - : ft ft * 

SJ?J©11 : DN A (genomic) 

GCCCGGGCGA TATCTAGACC ACCTCCCCTG CGAGCTAAGC TGGACAGCCA ATGACGGGTA 60 

AGAGAGTGAC atttttcact AACCTAAGAC AGGAGGGCCG TCAGAGCTAC TGCCTAATCC 120 

AAAGACGGGT AAAAGTGATA AAAATGTATC ACTCCAACCT AAGACAGGCG CAGCTTCCGA 180 

GGGATTTGTC GTCTGTTTTA TATATATTTA AAAGGGTGAC CTGTCCGGAG CCGTGCTGCC 2 <I0 

CGGATGATGT CTTGGGATAT CGCCCGGGC 269 

EJUS^ : 3 6 

S 31 © fi 3 : 2 6 9 

e n © a : m m 
mow : - *«s 

b#BS>-:*ftW 

E5!)C!>aS[:DNA (genomic) 
E*l 

GCCCGGGCGA TATCTAGACC ACCTCCCCTG CGAGCTAAGC TGGACAGCCA ATGACGGGTA 60 
AGAGAGTGAC ATTTTTCACT AACCTAAGAC AGGAGGGCCG TCAGAGCTAC TGCCTAATCC 120 
AAAGACGGGT AAAAGTGATA AAAATGTATC ACTCCAACCT AAGACAGGCG CAGCTTCCGA 180 
GGGATTTGTC GTCTOTTTTA TATATATTAA AAAGGGTGAC CTGTCCGGAG CCGTGCTGCC 2 40 
CGGATGATGT CTTGGGATAT CGCCCGGGC 
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: 3 7 
HI HI © ft S : 1 

a mom : r ~ ; & 
st©& : -*» 

h jjf D y - : jg $ # 

sa w © a m : ^ 7" ^ b' 

Arg lie His lie Gly Pro Gly Arg Ala Phe Tyr Thr Thr Lys Asn 
15 io IS 

ffiflJS^ : 3 8 
sa n © ft $ : 2 6 

sa ai © m : & b 
« © » : s ff£ as 

h * D v - : it m ft 
E fll © a US : f& © & $ 

S«:/desc = " tf'J X £ U # f- h' " 
E8I 

GAAAGAGCAG AAGACAGTGG CAATGA & 



(106) VfJi2 0 0 0-5 16 4 '1 

SSFJS^ : 3 9 
B3 ?0 © S $ : 4 0 
G HJ CD St : tit © 

mq^- : a m « 
s &i <z> a jh : mo&m 

mm : / d e s c = "^'Jn^n^f F" 
BB?IJ 

GGGCTTTGCT AAATGGGTGG CAAQTOGCCC GGGCATGTGG 40 



S3?'J§^ : 4 0 

SH 3*J © g £ : 1 67-78 

^©S! : -*« 
h * D 5? - : B « « 
SB ?*J © M : ^ 7 ^ H 

Lys Gin He He Asn Met Trp Gin Glu Val Gly Lys Ala Met 
1 5 io 
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E^JS^ : 4 1 
Mfflg£ : 1 

m<D& : - * « 

h # d y - : gfig# 

SJ^JCil : ^ 7" ^ K 

Hie Glu Asp Il« lie Ser Leu Trp Asp Gin Ser Leu Lys 
15 10 

sa 9i m * : 4 2 

E?JOfi$ : 1 57iVi 

sb ai cd m ■. 7 x j m 

m CD jR : - * ff 

b # d s? - : mm®. 

e ai © mm : ^7? Y 
EH 

Arg Val II* *»lu Val Val Gin Gly Ala Tyr Arg Ala lie Arg 
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l2?!j©:K£:3 547 

e ai © si : mm 
mom ■. - * m 

- : K B B 
SWfflSSi : cDNA 
£81 

GATATTGGCT ATTGGCCATT GCATACGTTG TATCCATATC ATAATATGTA CATTTATATT 60 

GGCTCATGTC CAACATTACC GCCATGTTGA CATTGATTAT TGACTAGTTA TTAATAGTAA 120 

TCAATTACGG GGTCATTAGT TCATAGCCCA TATATGGAGT TCCGCGTTAC ATAACTTACG 180 

GTAAATGGCC CGCCTQGCTG ACCGCCCAAC GACCCCCGCC CATTGACGTC AATAATGACG 240 

TATGTTCCCA TAGTAACGCC AATAGGGACT TTCCATTGAC GTCAATGGGT GGAGTATTTA 3 00 

CGGTAAACTG CCCACTTGGC AGTACATCAA GTGTATCATA TGCCAAGTAC GCCCCCTATT 360 

GACGTCAATG ACGGTAAAT3 GCCCGCCTCG CATTATGCCC AGTACATGAC CTTATGGGAC 42 0 

TTTCCTACTT GGCAGTACAT CTACGTATTA GTCATCCCTA TTACC ATGGT GATGCGGTTT 480 
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TGGCACTACA TCAATCGGCG TGGATAGCCG TTTGACTCAC GGGGATTTCC AAGTCTCCAC 540 

CCCATTGACG TCAATGGGAG TTTGTTTTGG CACCAAAATC AACGGGACTT TCCAAAATGT 600 

CGTAACAACT CCGCCCCATT GACGCAAATG GGCGGTAGGC GTGTACGGTG GGAGGTCTAT 660 

ATAAGCAGAG CTCGTTTAGT GAACCGTCAG ATCGCCTGGA GACGCCATCC ACGCTGTTTT 720 

GACCTCCATA GAAGACACCC GGACCGATCC AGCCTCCGCG GCCGCGAACG GTGCATTGGA 780 

ACGCGGATTC CCCGTGCCAA OAGTOACOTA AGTACCGCCT ATAGAGTCTA TAGGCCCACC 840 

CCCTTGGCTT CTTATGCATG CTATACTGTT TTTGGCTTGG GGTCTATACA CCCCCGCTTC 900 

CTCATCTTAT AGGTOATGGT ATAGCTTAGC CTATACGTCT GGGTTATTGA CCATTATTGA 960 

CCACTCCCCT ATTGGTGACG ATACTTTCCA TTACTAATCC ATAACATGGC TCTTTGCCAC 1020 

AACTCTCTTT ATTGGCTATA TGCCAATACA CTGTCCTTCA GAGACTGACA CGGACTCTGT 1080 

ATTTTTACAG GATGGGGTCT CATTTATTAT TCACAAATTC ACATATACAA CACCACCGTC 114 0 

CCCAGTGCCC GCAGTTTTTA TTAAACATAA CGTGGGATCT CCACGCGAAT CTCGGGTACG 120 0 

TGTTCCGGAC ATGGGCTCTT CTCCGGTAGC CCCGGAGCTT CTACATCCGA GCCCTCCTCC 1260 

CATGCCTCCA GCGACTCATG GTCGCTCGGC AGCTCCTTGC TCCTAACAGT GGAGGCCAGA 1320 

CTTAGGCACA GCACGATGCC CACCACCACC AGTGTGCCGC ACAAGGCCGT GGCGGTAGGG 138 0 

TATGTGTCTG AAAATGAGCT CGGGGAGCGG GCTTGCACCG CTGACGCATT TGGAAGACTT 1440 

AAGGCAGCGG CAGAAGAAGA TGCAGGCAGC TGAGTTGTTG TGTTCTGATA ACACTCAGAC 1500 

OTAACTCCCG TTGCGGTGCT GTTAACOGTG GAGGGCAGTG TAGTCTGAGC AGTACTCGTT 15 60 

GCTGCCGCGC GCGCCACCAG ACATAATAGC TGACAGACTA ACAGACIGTT CCTTTCCATG 162 0 

GGTCTTTTCT GCAGTCACCG TCCTTAGATC TGCTGTGCCT TCTAGTTGCC AGCCATCTGT. 1680 

TGTTTGCCCC TCCCCCGTGC CTTCCTTGAC CCTGGAACGT GCCACTCCCA CTGTCCTTTC 1740 

CTAATAAAAT GAGGAAATTG CATCGCATTG TCTGAGTAGG TGTCATTCTA TTCTGGGGGG 1800 

TGGGGTGGGG CAGCACAGCA AGGGGGAGGA TTGGGAAGAC AATAGCAGGC ATGCTGGGGA 1860 

TGCGGTGGGC TCTATGGGTA CGGCCGCAGC GGCCGTACCC AGGTGCTGAA GAATTGACCC 1920 



(110) 



t$£2 0 0 0-516 445 



OGTTCCTCGA CCCCTAAAAA GGCCGCGTTG CTGGCGTTTT TCCATAGGCT CCGCCCCCCT 19 80 

GACGAGCATC ACAAAAATCG ACGCTCAAQT CAGAGGTCGC GAAACCCGAC AGGACTATAA 2 040 

AGATACCAGG CGTTTCCCCC TGGAAGCTCC CTCGTGCGCT CTCCTGTTCC GACCCTGCCG 2100 

CTTACCGGAT ACCTGTCCGC CTTTCTCCCT TCGGGAAGCG TGGCGCTTTC TCAATGCTCA 2 ISO 

CGCTGTAGGT ATCTCAGTTC GGTGTAGGTC GTTCGCTCCA AGCTGGGCTG TGTGCACGAA 2220 

CCCCCCGTTC AGCCCGACCG CTGCGCCTTA TCCGGTAACT ATCGTCTTGA GTCCAACCCG 2280 

GTAAGACACG ACTTATCGCC ACTGGCAGCA GCCACTGGTA ACAGGATTAG CAGAGCGAGG 23 40 

TATGTAGGCG GTGCTACAGA GTTCTTGAAG TGGTGGCCTA ACTACGGCTA CACTAGAAGG 2400 

ACAGTATTTG GTATCTGCGC TCTGCTQAAG CCAGTTACCT TCGGAAAAAG AGTTGGTAGC 2460 

TCTTGATCCG GCAAACAAAC CACCGCTGGT AGCGGTGGTT TTTTTGTTTG CAAGCAGCAG 2520 

ATTACGCGCA GAAAAAAACG ATCTCAAGAA GATCCTTTGA TCTTTTCTAC GTGATCCCGT 2580 

AATGCTCTGC CAGTGTTACA ACCAATTAAC CAATTCTGAT TAGAAAAACT CATCCAGCAT 2640 

CAAATGAAAC TGCAATTTAT TCATATCAGG ATTATCAATA CCATATTTTT GAAAAAGCCG 2700 

TTTCTGTAAT GAAGGAGAAA ACTCACCGAG GCAGTTCCAT AGGATGGCAA GATeCTGGTA 2760 

TCGGTCTGCG ATTCCGACTC GTCCAACATC AATACAACCT ATTAATTTCC CCTCGTCAAA. 2820 

AATAAGGTTA TCAACTGAGA AATCACCATG AGTCACGACT GAATCCCGTG AGAATGGCAA 2880 

AAGCTTATGC ATTTCTTTCC AGACTTGTTC AACAGGCCAG CCATTACGCT CGTCATCAAA 2940 

ATCACTCGCA TCAACCAAAC CGTTATTCAT TCGTGATTGC GCCTGAGCGA GACGAAATAC 3000 

GCGATCGCTG TTAAAAGGAC AATTACAAAC AGGAATCGAA TGCAACCGGC GCAGGAACAC 3 060 

TGCCAGCGCA TCAACAATAT TTTCACCTCA ATCAGGATAT TCTTCTAATA CCTGGAATGC 3120 

TGTTTTCCCG GGGATCGCAQ TGGTGAGTAA CCATGCATCA TCAGGAGTAC GGATAAAATG 3180 

CTTGATGGTC GGAAGAGGCA TAAATTCCGT CAGCCAGTTT AGTCTGACCA TCTCATCTGT 32 40 

AACATCATTG GCAACGCTAC CTTTGCCATG TTTCAGAAAC AACTCTGGCG CATCGGGCTT 3 3 00 

CCCATACAAT CCATAGATTG TCGCACCTGA TTGCCCGACA TTATCCCCAG CCCATTTATA 3 3 60 

CCCATATAAA TCAGCATCCA TGTTGGAATT TAATCGCGCC CTCGAGCAAG ACCTTTCCCC 3120 
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TTGAATATGG CTCATAACAC CCCTTGTATT ACTCTTTATG TAAGCAGACA GTTTTATTGT 3480 
TCATGATGAT ATATTTTTAT CTTGTGCAAT GTAACATCAG AGATTTTGAG ACACAACGTG 3540 
GCTTTCC 3547 

BifllSS : 4 4 
B2 ?|J CD M 2 : 3 3 
SB ftl © SI : tt 
&©2& : -*g 

^D-^ - : g[ m « 

B 3"J <D « M : fit © $ S 

«&:/desc = "*iJJ? H" 
S3 50 

GGTACAAATA TTGGCTATTG GCCATTGCAT ACG 

Sfltt: 4 5 
SB JO <D IE £ : 3 6 

m <d & : - * a 

h*P-V- : ft m « 
12 50 <7) S & : fl, © & S 
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lS:/desc = " * U J 7- t P * * K 

CCACATCTCG ACCAACCGGG TCAATCCTCC AGCACC 

H?!]*^ : 4 6 
S ?0 CD & £ : 3 8 
£ ?'J © £ J : m. 

ga n oo m m ■. m © & & 

11 : / d e s o = K if)37L>?V%=f-Y 

GGTACAGATA TCGGAAAGCC ACGTTGTQTC TCAAAATC 

K*"J#^ : 4 7 
S3 81 ffl & $ : 3 7 
SE 5U ffl S ; & 8 
tt <Z> ft : - * 0 
h * d x - : B M « 
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IS : / d e s c = "t'J^^ntf F" 

CCACATGGAT CCGTAATGCT CTGCCAGTGT TACAACC 

: 4 8 
S3?tJ0ft$ : 3 9 
E fll © 9 : S 
SB O & : - * « 
h 71? D V - : m » * 

sa?!j©a« : mv>mw 

mm : / d e s c = " * 'J =f 2 * b * K " 

GGTACATGAT CACGTAGAAA AGATCAAAGG ATCTTCTTC 

B2?iJS^ : 4 9 
SB m O ft $ : 3 5 

ib ai o m : « is 
a © » : - * « 
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37 



39 
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B^liDlH : ffii © & m 

l«:/dosc = "*'J^5in*^F 

CCACATGTCG ACCCGTAAAA AGGCCGCGTT GCTCG 

K *l # * : 6 0 
BB 5!l © JS Z : 1 8 

B2 m cd m mm 

IS © & : - * « A 

h a i? - : a m « 
£ ai ® s a : mcD^m 

ga:/desc = "t'Jd^^f F 

GAGCCAATAT AAATCTAC 

BIB!*^ : 5 1 
EaiOgi* : 1 5 
EJ!IOS : 3£ IS 
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ft 0 * : - # £ 

h * D i? - ; g g ^ 

S3 J>J 0 8 ; & © & $ 

/□esc- tij^nt? ; 

CAATACCAGG CATGC 

S £l § # : 5 2 
S3 5»J © S * : i 6 

13 <2> ft : - * || 
E *J ® « * : ft © # m 

GCAAGCAGCA GATTAC 
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15 



16 



I3#J« : 5 3 
82 ?-j CD 5 $ : 67 , ;8 
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b n o) m ■. t % j m 
ma® - * a 

h n V - : a « ft 
G % © a » : K 
BE?0 

Glu Leu Asp Lys Trp Ala 

1 5 
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